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A wide'variety of substrates require protection
from adverse environmental conditions, including
moisture, insects, dirt, plant life and corrosion depo-
sits. In some cases, especially when electrical con-
tacts are to be protected, it is.desirable to provide a
removable protective cover over the substrate, so that
it is possible easily to reenter and work on the sealed
substrate. It is known to use greases to protect
electrical contacts, the grease being contained in a
container which is applied to the electrical contact(s)
- see for example U.S. Patent No. 3,897,129 (Farrar).
However, the greése is a thixotropic fluid, which places
limitations on the ways in which it can be used.
Furthermore, when reentry to the sealed contact is
required, when the container is removed, grease remains
coated on the contact(s) and must be cleaned off before
électrical work can begin. It is also known to encap-
sulate eleétrical contacts within a container by means
of a two-part liquid composition prepared by mixing
ingredients which will react slowly together. Before
the ingredients have gelled, the mixture is poured into
the container, where it cures in EiEE to form a hard gel
- see U.S. Patent Nos. 4,375,521 (Arnold) and 4,102,716
(Graves). However, this procedure involves preparation



conposition gels, and the need to provide a container around the
contact(s), into which the conposition can be poured. Furthernore, when
reentry to the encapsul ated contacts is required, the gelled conposition
cannot easily be renoved. W have now di scovered that excellent
encap®dl ati on of electrical contacts (and other substrates, for exanple one
or nore discrete or nodul ar conventional electrical connectors) can be
obt ai ned through the use of gels (and |i ke conpositions) which have been
pre- formed in the absence of the supstrage. The encapsulant is adherent to
a support nenber,. and the support nenber and the substrate to be

encapsul ated are pressed agai nst each other, thus deform ng the encapsul ant
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of gels (and like compositions) .which have been pre-
forméd in the absence of the substrate. The encapsulant .
is adherent to a support member, and the support member
and the substrate to be encapsulated are pressed against
each other,'thus deforming the encapsﬁlant into close
and conforming contact with the substrate., Preferably,
at least a part of the deformation is elastic defor-
mation. The preferred properties of ﬁhe encapsulant
depend upon the substrate to be encapsulated, as further
i . discussed below, but we have found that in all cases, it
is essential for the encapsulant to be relatively soft
by comparison with the gels formed in glgg in the known
processes., Thus the gels formed in situ have cone
penetration values of less than 75, whereas the encap-
sulants used in this invention have cone penetration
values of .100 to 350. Cone penetration values given
in this specification are expressed in units of 10~'mm
and are measured by ASTM D217-68 at 70°F (21°C)z S5°F
(3°C), on an undisturbed sample using a standard 1:1
scale cone (cone weight 102.5g, shaft weight 47.5 g),
the penetration being measured after 5§ seconds. In
addition, the encapsulant should preferably have an
elongation of at least 200%. Elongation values given in
this specification are ultimate elongations measured by
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from the substrate merely by separatlng the support
member and the substrate, leaving little or none of the

en

capsulant on the substrate. When the encapsulation of ’

the substrate involves pushing at least part of the

su
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bstrate through the encapsulant so that the encap-
lant is parted and then flows back to form a seal on

the other side of the substrate, the seal is a plane of
weakness which will in many éases_separate cleanly when
the encapsulant is removed. This is in contrast to the
situation when an encapsulant is gelled in situ, when no
such plane of weakness exists.

GB-A-2133026, from which this application has been .

divided, relates to apparatus compr1sxng a support

_member and an encapsulant, in which the support member

is provided by, for example, individual open containers,
or a crimp barrel of an electrical connector. In the
present invention, the support member'is provided by a
flexible matrix which is impregnated with an encapsulant
material, hereinafter referred to as an impregnant,
having a defined cone penetration,

In one aspect, the present invention provides an
article for protecting a substrate, comprising: (a) a
flexible matrix which comprises a plurality of open

*



In one aspect, the present invention provides an article for protecting a
substrate, conprising: (a) a flexible matrix which conprises a plurality of
open interstices, the interstices having an average volune of |ess than
0.01 inch3 (0.16 cnB); ‘and: (b) .an inpregnant, conprising a plurality of

i nt er’®onnected segnents which lie within the interstices of the matrix, and
having a cone penetration val ue, neasured as herein described, of 100 to
350 (10-1 nmm); the matrix and the inpregnant being such that when the
article is stretched the matrix reaches s ultinmate el ongation before the
| npregnant reaches its ultinmate elongation. In another aspect, the
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preferably 250 e 230 { WH LIt THatel e odlg@®ddhi,on of the inpregnant is
preferably at |east 200% and substantially higher values are pre- ferred,

0, i 0,
e.g..at Ieast.500/© Fthdééﬂégﬂ3é§¥éédfa%%e7§%4%ntion provides a method
of protecting a substrate, which comprises pressing
together the substrate and an article according to the
invention such that impregnant is deformed into close

and conforming contact with the substrate.

The impregnants used in the present invention have
cone penetration values of 100 to 350 (10’1mm), with
values of 150 to 350, especially 200 to 300 (10-'am),
being preferred for methods in which the pressure '
exerted on the impregnant during installation is relati-

. - " vely low. When the volume of the impregnant (or each

' mass of impregnant) is relatively large (e.g. more than
3ce), the cone penetration value of the impregnant is
preferably 200 to 250 (10='mm). When the volume is
relatively small (e.g. less than 3 cc), the cone
penetration value is preferably 250 to 350 .(10~Tmm).

.The elongation of the impregnant is preferably at
least 200%, and substantiéily higher values are pre-
ferred, e.g. at least 500%, particularly at least 750%.
The ‘tensile strength'of the impregnant is generally
less, often very much iess; than 20 psi (measured by
ASTM D638-80 under the same conditions as the
elongation). o ' ;



The tensile strength of the inpregnant is generally |less, often very nuch
| ess, than 20 psi (nmeasured by ASTM D638-80 under the sanme conditions as

the elongation). = - 5 - The elastic nodulus of the inpregnant is also
significant, since it affects the ability-of t.he inpregnant to nake )
intimate contact with the substrate. Wien neasured at 70[err] “d

(21[err])[err] 5[err] (3[err]), using a parallel plate rheonetric test at a
frequency of 1 Hz, the inpregnant generally has an el astic nodul us | ess
than 107 dynes/cnR, preferably |ess=-th&n-106 dynes/cnferr] particularly

| ess than 105 dynes/cnR2. The inpregnant is usually electrically .insulating
(i.e. has aresistivity of at least 109 ohmcm, but is not necessarily so
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presence of gt iaklargnileds dhareddbakiyaesi/cm?. g. 80 to 60% pr ef er abl ¥_J
80 to 70% by weight of a m xture of mneral and vegetable oils in

'The impregnant is usually elecﬁrically insulating
(i.e. has a resistivity of at least 109 ohm cm), but is
not necessarily so for some possible uses of the iaven-
tion, e.g. when noneelectrical substrates are being
protected, Suitabie impregnants include materials made
by gelling curable polyurethane precursor materials (as
described for example in the patents referred to above)
in the presence of substantial quantities of a mineral
oil, a vegetable oil or a plasticizer, or a mixture of
two or more of these. Thus we have obtained excellent
resuits using impregnants prepared by gelling components
which are commercially available for the preparation of
polyurethane gels in situ, the gelation being carried
out, however, in the presence of a suitable amount, e.g.
30 to 70 % by weight, of a suitable plasticiser, e.g. a
trimellitate, or in the presence of a suitable animal or
vegetable oil, e.g. 80 to 60% preferably 80 to 70%, by
weight of a mixture of mineral and vegetable o0ils in
which the ratio by weight of'mineral 0il to vegetable
oil is 0;7 to 2.4. (The percéntéges are based on the
total weight of the polyurethane precursor materials and
mineral oil vegetable oil and plasticiser). Suitable
impregnants cangaisd be prepared by curing reactive
silicones with non-reactive extender silicones, and the
invention includes the use of ény impregnant having'the
desired cone penetration and preferably the preferred
elongation values. The



which the ratio by weight of mneral oil to vegetable oil is 0.7 to 2.4.
(The percentages are based on the total weight of the pol yurethane
ptecursor materials and mneral oil. vegetable oil and plasticiser).

Sui tabl e i npregnants can al so be. prepared by curing reactive silicones with
non-peactive extender sili.cones, and the_igvention includes the use of any
| npregnant having the desired cone penetration and preferably the preferred
~ el ongation val ues. The -6- inpregnant may contain known additives such
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com posed of an organic polymer or sdne other insulator. The surface of
the matrix which ¥¥mERAEay iiggrégtawardsnthe aubsreateonpri se means for

pronoti ng adhesion to the inpregnant. For - exanple the surface can be physi -
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~can if desired comprise means for promoting adhesion to
the impregnant. For example the surface c¢an be physi-
cally and/or chemically modified for this purpose, as by
roughening or shaping the surface or by subjecting the
surface to a chemical or corona discharge treatment.

- The matrix may be recoverable, preferably heat-
recoverable, in which case the method of applying the
protective covering to the substrate includes a step in
which the matrix is recovered. When using a recoverable
matrix, the elastie modulus_of the impregnant is par-
ticularly ;mportant, but thq elongation can be substan-

L tially less than 200%, e.g. as little as 50%, though
preferably at least 100%. A particular advantage of
this embodiment, by comparison with a conventional heat-
shrinkable article having a layer of hot melt adhesive

~ as sealant on its ihterior suffa@e, is that additional
heat input is not reduired in order to melt the sealant;
this is particularly advantageous when the substrate is
a metal pipé or other substrate which acts as a heat
sink.

The flexible matrix comprises ; plurality of open
interstices, the interstices having an average volume of
less than 0.01 inch3 (0.16 em3), particularly less than



tially less than 200% e.g. as little as 50% though preferably at |east
100% A particul ar advantage of this enbodi nent, by conparison with a
conventional heat- shrinkable article having a | ayer of hot nelt adhesive
as sealant on its interior surface, is that additional heat input is not _
required in order to nelt the sealant; this is particularly advantageoug.
when the substrate is a netal pipe or other substrate which acts as a heat
sink. The flexible matrix conprises a fflurality of open interstices, the
interstices having an average volune of |less than 0.01 inch3 (0.16 cnB),
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| npregnant on,the surface of the apparatus gacent e substrate is
preferred. ThéBPESEBBARANYDIGRICPRRSFES| B2 B 0bR Rk ERPReRNAMp YNt to the
matrix is prefléealbhyadjakeast idtOprspacéscuhbch ymay deasdy ds &gsmecially at

LSa 0 Pnot BAISRER VIR SRERTOLKR AASEIE Bufhafe SIEGH Lty T TS
300 mils (0.0PSrtomember is a woven fabric). The presence of a
continuous layér of impregnant on the surface of the
apparatus adjacent the substrate is preferred., The .
impregnant, and the ratio by volume of the impregnant to
the matrix is preferably at least 7.0, particularly at
least 9.0, especially at least 9.5.

The matrix is preferably in the form of a sheet
(this term being used to include tape), the sheet pre-
ferably having a thickness of 10 to 300 mils (0.025 to
0.76 cm), particularly 15 to 80 mils (0.04 to 0.20 cm),
and the sheet preferably being extensible with an ulti-
mate elongation which is preferably at least 50%, par- .
ticularly at least 100%. The sheet can be directly '1—/
' appliéd'to a substrate in a manner similar to the way an
adhesive tape or Band-Aid'(Trade Mark) is applied to a
substrate to be protected. The sheet can be wrapped
~around a substrate, preferably in overiapping spiral
wraps, and will form a thin, conforming and preferably
con;inupus prdtective coating over the substrate.

Any stretching which the sheet undergoes during this
process should be less than the ultimate elongation of
the matrix and less than the ultimate elongation of the
impregnant. If desired or necessary, additional means



0.76 cm, particularly 15 to 80 mls (0.04 to 0.20 cm, -and the sheet
preferably being extensible wwth an ulti- mate el ongation which is
pseferably at |east 50% par- ticularly at |least 100% The sheet can be
directly applied to a substrate in a*manner sinmilar to the way an adhesive
tape™¥ Band-Aid (Trade Mark) is applied tqo a substrate to be protected.
The sheet can be wrapped around a substrat@,‘preferably i n overl appi ng
spiral waps, and will forma thin, conform ng and preferably continuous

protective coatin \/ r . tr hi n Lch the, sheet
under goes during ?s&%H%%%g?kgﬁ%ﬁﬁggbééﬁgggaPﬁgﬁgtﬁg m???ﬁhtguglﬁﬁgation
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the substrate, he ShaetmSans USHALLEsSHPFeareRthErPRre, the
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Figure 1) the natrl€H§O rg&;ga n_open ceIF f oam sheét of an organic
t

polLymer, e.g. a , W02 G%ar an open cell foam having an
avargge cell size of 5 to 30 mls (0.013 to 0.076 cm), preferably 10 to 20
mls (0.025 to 0.05 cnjn aAmarttdrewlaeflyl preferred(esbofiiment aodtlieor exanpl e

invention,'(as illustrated for example in Figure 1) the
. matrix comprises an open cell foam sheet of an organic
bolymer, e.g. a polyurethane, in particulér an open cell
| foam having an average cell size of 5 to 30 mils (0.013 .
to 0.076 cm), preferably 10 to 20 mils (0.025 to 0.05
cm). Another useful matrix, (as illustrated for example
in Figure 2) comprises a woven or non-woven fabric
comprising fibers which are natural or synthetic and
composed of organic or inorganic material, e.g. glass
-fibers, metal fibers or organic polymer fibers. The
foam sheet or fabric may be for example 5 to 60 mils
(0.013 to 0.15 cm), particularly 10 to 50 mils (0.025 to
0.125 cm), thick. When the fabric comprises metal
fibers, the article may be useful, for example, in pro-
viding electrical shielding over a substrate. '

Altgrnatively, the flexible matrix forms at least a
surface portion of a block or other three-dimensional
article. For example, the flexible matrix can provide
‘the lining of a concave portion of an article designed
to provide a protective cover over a substrate
comprising a protruding member, e.g. an electrical con-
tact on a termiﬁal block. The thickness of the surface
portion can_be; for example, at least 5 mils (0.013 cm),
preferably 5 to 60 mils (0.013 to 0.15 cm). The matrix



in Figure 2) conprises a woven or non-woven fabric conprising fibers which
are natural or synthetic and conposed of organic or inorganic materi al

e.g. glass fibers, metal fibers or organic polyner fibers. The foam sheet
or fabric may be for exanple 5 to 60 mls (0.013 to 0.15 cn), particularly
10 to 50 mils (0.025 to 0.125 cnm), thick. Wen the fabric conprises netaw
fibers, the article nmay be useful, for exanple, in pro- viding electrical
shi el ding over a substrate. Alternat+V®ly, the flexible matrix forns at

| east a surface portion of a block or other three-dinensional article. For

exanpl e, the Iée&bf@rmiilén%wréamdefam dd Nid¥erafbed GBRGRYE Raetion of
an article designhed toggrOV|de rotectlve cover over a substrate

conprising a pPER+EEeRChebbRrar i} SR FAT IATG- RIS a term nal
bl ock. The threkbhesenofmiterbal f aeeg poa teloosexhredid ffocam,exmmlheheatpsl east 5

mls (0.013 cpm, bpfﬁ%e{fi‘ erf‘éléPe 6911%'67\1% Oélrﬁ:lot rp;:ff@u(‘r@ ‘co } @eMatrix

I s preferably an ope oam as descri remain of t he
article can, Wthe%aﬁﬁpétr%bﬁpF¢sEﬁr2£9W¢Q#ﬁd¢an§qzﬂrtk9kf C2%| osed cel |

foam which hsbaﬁrwe bgi Mléb?v@ﬁlﬁi@m NS Wt Qe Atk rc GieQrLITiwhg cBONt act
with a substrate t

p The ar Ie can conpri se .a,.relatively’
rigid outer oPf ?ﬁhg?s eﬁ?aWﬁ?Ehs‘b? ?‘/??jé a Peati v sr%ref g@ta}i‘lé‘r pressi ng
the matrix agaQQShsthEheusﬁaﬁaceot@eb@rmnqiﬂqnhthe surface(s) of the
I npregnant which do not con- tact the support nenber can be covered by a

rel ease sheet whi C’?héssﬁﬁf@é!@@'s DebPrend henpr Y i i i 1dd @dtS dérd. On o

t he ot her hand, when t | npr eghant protrudes fromthe matrix, and
especial l y mhéﬁCFhEhﬁnﬁpgeﬁﬁhtm$§ber can be covered by a release

sheet which is removed before the protective article is
used. On the other hand, when thellmpregnant protrudes
from the matrix, and especially when the impregnant is
sticky (as are the polyurethane gels referred to above),
the use of a release sheet may be essential or highly
desirable if a number of protective articles are to be
stored together.

Especially when at least part of the deformation of
the imprégnant is elastic deformétion, and the matrix
does not surround the substéate; it is often necessary _
to provide a fdrce member for maintaining the impregnant W
in compressive contact with the substrate. The force '
member is preferably secured to or forms part of the
support member, but can be'sebarate from it. The force
member can be such that it becomes secured to the
substrate when the substrate and the protective article
are pressed together; For example the force member can
lie within the impfégnant and engage the substrate to
which the impregnant is applied.

An article of the present invention can readily be
prépared by (1) placing in:or on the flexible matrix a
Curablelliquid composition which, when cured, will have
the desired cone penetration'and preferably the pre-
ferred elongation Values and (2) curing the liquid com-
position.’ '



sticky (as are the polyurethane gels referred to above), the use of a

rel ease sheet may be essential or highly desirable if a nunber of
psotective articles are to be stored together. Especially when at |east
part ~of the deformation of the.isnpregnant is elastic deformation, and the
mat r iv-does not surround the substrate, it,ps_often necessary to provide a
force nmenber for maintaining the inpregnant "in conpressive contact with the
substrate. The force nenber is preferably secured to or fornms part of the

support nenber, but camdea msepaidhe ikr aMiuktathe 18T ke EOSEpAAAL Qe Ssuch -
that it becones sgcur.ed to.theh§§3§trate when the substrate and the
e

protective articl aﬁlengﬁ’eslé’ea' ther. For exanple the force nenber can
lie within the irfprggrent! andl engage crbesssbetians throwgl hartticeieprefhnant

is applied. An argfslgQntidPagFENt invention can readily be prepared by
(1) placing in or_on the flexi’bl'e matrix a curable Iiquid conposition
whi ch, when cured 18418 hahowshSchedptigaddiie pRRRFEBYS ofPRTRAPHEET abl v

the pre- ferred edurnighf iam aralikge afdthd) iavenhBgohhe |iquid com position.
-10- The invention is illustated in the acconmpanying draw ngs, in which:

Figures 1 and 2 are crasscdaql) ong tr e4glearii cLegsofybbe T1yeidan and
Figure 3 shows schematically, ~apparatus for mahufac- Turing an article of
the invention. Refemtiary moward iRilguoé thet hhgeshbom, compriving aecipeny, an
article of the inuant gyl yaeFld Yol #BtPR]Nsupport member 44 and an

~ impregnant 46 which is supported by and distributed in

the foam matrix 44,

Referring now to Figure 2, this shows in cross-
section an article of the invention similar to that
shown in Figure 1 and comprising a woven fabric matrix
support member 54 and an impregnant 52 which is sup-
ported by and distributed in the fabric matrix 54,

Referring now to Figure 3, this shows'thé prepara-
tion of article of the type shown in Figure 1. A foam
sheet 64 is withdrawn from roll 61 and is passed through
coating station 63 where a liquid mixture of gel precur-
sors is impregnated through the foam. A release sheet
65 is then laminated to the impregnated sheet, and the
laminate is passed through oven 66 where the gel is
cured. '

The invention is further illustrated by the
following Example. '

EXAMPLE
A commercially available polymeric foam sheet

material ("Pro Wrap") was used as the matrix for'pre-
paration of this aspect of the invention. The foam



cell polymeric foam matri x support nenber 44 and an inpregnant 46 which is
supported by and distributed in the foammatrix 44. Referring now to Figure
2, this shows in cross- section an article of the invention simlar to that s
shown in Figure 1 and conprising a woven fabri.c. matrix ‘support nenber 54 .

and an inpregnant 52 which is sup- ported by and distributed in the f abLidc
matrix 54. Referring nowto Figure 3, rhi'd Shows the prepara- tion of

article of the type shown in Figure 1. A foamsheet 64 is withdrawn from

roll 61 and 'Sm%%%%q‘él”h gughtgqaq(hggssggtl,gnEQB y\ggrg?aolg &;{#je‘{ﬂ ure of

gel precur- sors is inpregnated through th ease
then | am nat ed &% at"r?é'aigﬁptcééﬂatsééesﬁé'eﬁ 18ndilfe (] ot nbt ewas %re&milt&wrough

?vleln 66 vvhg(e tthﬁc@l&EN IaSJogltr e84 Bbevbmuﬁétbﬂnv?ﬁdéuréﬂfra'&ér&bgit][ Rl Ey Ehe
ol | owi ng arrp rcia avai neric .  foam shee
material (" Pro %Agéglg t@gd tl’lg hﬁh?xeflo pP% apé‘?]a‘f?r'cﬁFh:ﬁ N& hi s
aspect of the mmmrl‘tlladn 'Khett'oam)f‘ thet €oaml wasdpbat¢éd chmes ssuffalde 20 m | s
0.04-0.05 ¢ v er I f I i cells

( M had1n}V &r 288 a8k! c8L#8ngf tRarlofl | Sndiv Ofs a‘lb l’{“eté-ugffig

t hi ck), about 96% by voI ume of vords, and a dehsity /cc. It
is believed to%& édp(‘.'fl Vi 8t ﬁ8H8°ﬁﬂFéPPaF°mDN§%%padﬂl’E’Hé"ef gfmanePty aced
on a surface haeiredad lyebeaseaoat pagytzhetﬁ‘@ﬂe étﬁélct\ﬂ@é;oﬁ h@mémé-e coat ed

ol o et e peALISHTY FRGROu oAb 3hY v Eh B R MERGHE i L °
Manuf act uri ng @#d) about 50- 55% by weight of a plastlclser for the \‘j
polyurethane (n-octyl-n-decyl trimellitate). Samples
were cured in an oven a 100°C. The resulting products
were 40-50 mils (0.1-0.125 cm) thick. When one of the
products was wrapped around a cable TV connector in an
overlapping spiral, it stretched easily to accommodate
the irregularities of the connector and formed an _
excellent sealed protective covering over the connector.



and about 50-55% by wei ght of a plasticiser for the pol yurethane
(n-octyl-n-decyl trinellitate). Sanples were cured in an_oven a 100[err].

The resulting products were 40-50 mls (0.1-0.125 cm thick. \Wen one of

t he products was w apped around a cable TV connector in an”mmumﬂmnm””"l
splré#? it stretched easily to accommpdate the irregulariti

connector and forned an excell ent sealed protective coveringy dvet tHhe S *
connect or. - 12 - CLAIMS 1. An article for protecting a substrate,
conpri- sing: (a) a flexible matrix . wakAdMSonprises a plurality of open
Interstices, the interstices haV|ng an average volunme of |ess than 0.01
inch3 (0.16 cnB); (b). amn rgrtdgnantfo rc pratiesitiggaapkubakirayeof compericon-
nected segnents wach lie within the interstices of the matrix, and having
a cone penetration val ue, neasured as herein described, of 100 to 350 (10-1
m); the matrix(@hd tHee X e giadmi painighs eompriseswaenlunalatyi efe is

st reL ched, t hfe Iped i Phtf&aélﬁ%%d t Lrd tﬂdﬁ%tz%tqlc@rsgﬁhwagbsﬁoaeelwgeI Tor egnant
[oaches 119 Ut LN Yt M) Al SeRSa0cnmge 10 LML
according to clemrnéh iﬁﬁﬂésﬂadﬁvaammyuﬂ;an@ehlp&mralusy50f0186entba (0.0125
10,0 010,5, rp AN AGBAC A0 10 RIR ol GEEHEu LB BT A8 o1
one-of the pre-natgihg andiheyingha eﬂioﬁlet Ipe nedraitl ofayai ne , f@ﬁﬂ?@?eé as
N\ herein described, of 100 to 350 (10-1 mm);
" the matrix and the impregnant being such that when the
article is stretched, the matrix reaches its ultimate
‘elongation before the impregnant reaches its ultimate
elongation.

2. An article according to c¢laim 1, wherein the
matrix comprises an open cell polymeric foam.

3. An article according to claim 2, wherein the
average cell size is 5 to 30 mils (0.0125 to 0.076 cm).

4, An article according to claim 3, wherein the
average cell size is 10 to 20 mils (0.025 to 0.05 cm).

5. An article according to any one of the pre-
ceding claims, wherein the matrix has the form of a
sheet,

6. An article according to claim 5, wherein the
-sSheet has an ultimate elongation of at least 50%.

7. An article according to'claim 5 or 6, wherein
the sheet is a tape. |



sheet . rding to claim5, wherein the sheet has an

uItlna[ | east 50% 7. An article according to claim5 or
. 6, whe Mm’ m %jﬂﬂ a tape. - 13 - 8., An article accordingto claim
7, wher&inct s of the tape is from10.to 300 mls (0.025 to 0.76
cn) 9. An article according to C|%Iﬁ]8 wherein the.thickness is from 5/
to 80 mls (0.038 to 0.20 cm. 1013AR article according to claim1, wherein
the matrix is a fabric. 11. An article according to claim 10, wherein the

matri x conprises mBt.al Ahi betdclelacpardingcte ab&omd?ngwh@reiGHthﬂ or
claimil, \Ahertﬁu@khta_%sf 3T kel %aﬁe"‘@¥e?r5ﬁbﬁbct@”§0¢5mf’1§0%@ 38 11 (0. 0125

to 0.152 cm) thick. 13. An article according to any one o e pre- cedlng
clains, in whi%cf®afMleast one of the princi pal surfaces is provided
essentially by the inpregnant. 14. An article according to any one of the
pre- ceding cI ainsg. \A,hane'aattibeerabbcrbyngotunewimt&,e whegrepnagie to the

matrix is at 5 n C n | @il wherein the
ratio is at- gg?&§Z8g ié fﬁﬁéér ehgcgggg ﬁ% ?%é g'@;%%‘ﬁﬂkbrein t he
ratio is at Ieast 9.5. 17. An artlcle accoding to any of the preceding

clai ms, wherein théOi-npA8gRBLichasagronfingnte elab@al, tWRAr o0 othe east
50% matrix is a fabriec.

.

11. An article according to clalm 10, wherein the \‘)
matrix comprlses metal fibers.

12. An article according to claim 10 or claim 11,
wherein the fabric is a woven fabric and is 5 to 60 mils
(0.0125 to 0.152 cm) thick.

13. An article accoerding to any one 6f the pre-
ceding claims, in which at least one of the principal
surfaces is provided essentially by the impregnant.

14, An article according to any one of the pre-
ceding claims, wherein the ratio by volume of the
impregnant to the matrix is at least 7.0.

_ 15. An article according to claim 14, wherein the .
ratio is at least 9.0.

16. An article according to claim 15, wherein the
ratio is at least 9.5.

" 17.  An.article accoding to any of the preceding
claims, wherein the impregnant'has an ultimate elonga-
tion of at least 50%.



~

* s C L M S * - 14 - 18. An article according to claim 17,
wherein the inpregnant has an ultimte elongation of at | east 200% 19. An

article according to claim 18, wher,ein the inpregnant has an ultinmate
elonqatlon of at |east 500% 20.,an article according to a

preceding clai ms, wherein the inpregnant has cone penetrat ﬂmmmmm"muull
to 350 (10 1 m). 21. An article according to any of the precedi ng el as sy,
wherein the inpregnant conprises an oil- et ended pol yuret hane. 22. An
article according to any of the precedlng cl ai ms, wherein the inpregnant
conprises a plasticised polyurethane An artlcle according to any of

the preceding clains, ghergj nthg g %gl%QWEQ§1RY199|thQeQHrﬁgée

pol yur et hane precursor nmaterials in presence 0 nor e

mineral oil, a vk&ﬂﬁ%ﬁﬂ%ﬁ?nqa%uﬁfe¥ﬁﬂ%ﬂﬂq%n%%9“ga§&°"Aﬁ afti ¢PashceBPéing to
any of clains 1 to 20, wherein the inpregnant is nmade by curing reactive
sili- cones with non-Tmactﬂnuanbdcmukyccdddun@nea c23.imAn8ar whereiaobpei si ng

an i npregnat ed
described with :Tﬁﬁé

t he exanpl e.

e acconpanyl ng

20. an article accordlng

claims, wherein the impregnant’

value of 200 to 350 (10-1 am).

tgagrﬁ?(r)rpﬁ:ga& U4 i%dd’@el’el%‘cti&%%ttel’& L_%'glr X\%’J‘?EQEEGBBO

reférence to

to any of the preceding
has cone penetration

21. An article acéording to any of the preceding
claims, wherein the impregnant comprises an oil-extended
polyurethane.

22. An article according to any of the preceding

" elaims, wherein the impregnant comprises a plasticised
polyurethane.

23. An article according to any of the preceding
elalms, wherein the impregnant is made by gelling
curable polyurethane precursor materials in the presence
of one or more of a mineral oil, a vegetable o0il and a

; sticiser.
\_ pla cise

24, An article according
wherein the impregnant is made

to any of claims 1 to 20,
by curing reactive sili-

cones with non-reactive extender silicones.

~ 25. An article comprising an impregnated matrix

according to claim 1,

substantially as herein described

with reference to the accompanying drawings or with

-reference to the example.



- S—a_26~__égﬂg%bggagg_protecting a substrate,  which conprises pressing
t oget her the substT and an article according to any of the preceding
cl ai mm,m"nm : gnant is-deforned intQ close and conform ng contact .
with ! ﬂﬂ"Lﬂn 7. A method according.to.claim26,- wherein the matrix

is in thée formM ofS a*sheet, the method conprising wapping the sheet aroqu
the substrate. 28. A nethod according to claim 27, wherein the sheet is

wr apped around the”substrate in overl appi rRg spiral waps. 29. A nethod

according to claim27 or 28, wherein the sheet is stretched as it is
wr apped around the substrate. 30. A nethod according to any of clains 26

to 29, in which thegsubat mat@odSo? prbeketedgt gl SRbPRacab! gnoEna splice
bet ween two c%%

" . A _nethod o rotectrng, a substraée according to
claim1, by neaﬁ§§3§%§npFﬁﬁPé&ﬁa?@EeﬁEFFiEgesﬁgg?ﬁﬁgt?i%T yahsaflel @l 4
descri bed wit laccoirdiagcéot anyhefethapbeeceding claims such that
impregnant is deformed into close and conforming contact

with the substrate.

27. A method according to claim 26, wherein the
matrix is in the form of a sheet, the method comprising
wrapping the sheet around the substrate. _ o J

-28. A method according to claim 27, wherein the
sheet is wrapped around the substrate in overlapping
spiral wraps.

29. A method according to claim 27 or 28, wherein
the sheet is stretched as it is wrapped around the
sSubstrate.

30. A method aécording to any of claims 26 to 29,
in which the substrate is a punctured telephone cable or
a splice between two cables. |

31, ‘A method of protecting a substrate according
to claim 1, by means of an impregnated matrix, substan-
tially as herein described with reference to the
example. . ' |

o




