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1. A method of making a composite article, the article

comprising yarn enclosed within outer fusible material,
wherein:

(1) . the yarn, comprising high strength fibres
and fusible blocking material, is disposed
in a mould; and

(id) the outer fusible material is introduced
into the mould in a molten state, the
temperature of the outer fusible material
being at least equal to, and preferably
above, the temperature at which the
blocking material fuses, thereby to cause
the blocking material to melt and flow
between and around the. high strength
fibres of the yarn so as completely to
enclose the fibres therewithin, aand such
that the blocked vyarn is completely
encloced within the outer fusible
material.
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(57) Abstract

A composite article is formed from yarn, comprising high strength fibres and fusible tiocking material, and outer fusible
material, The yarn is formed into its required shape and placed inr a mould. The outer fusible material is introduced into the
mould and its temperature is raised so as to melt the lower-melt temperature blocking fibres of the yarn. Under the action of tem-
perature and pressure in the mould, the blocking material fuses so as to fill any interstices between the strength fibres, and the
yarn is enclosed within the outer fusible material. The method is useful for forming electrical insulators of high strength glass fi-
bre in the form of a loop (4) blocked against flow of moisture by polypropylene and enclosed within non-tracking polycthylene
electrically insulating material (6).
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the blocking material to melt and £low
between and around the high strength
fibres of the yarn so as complectely to
enclose the fibres therewithin, and such
that the Dblocked vyarn is completely
enclogsed within the outer fusible
material.

The term yarn is used to mean a plurality of
fibres, whiech may be mono- or multi- filament fibres, and
is considered to be synonymous with strand, tow, thread
or tape.

By "fusible" is meant a material that flows on
becoming hot and which either cures under the influence
of the heat or solidifies on cooling, and thus includes
thermoplastic and thermosetting materials.

Although the method 1is applicable to the
manufacture of both insulating and non-insulating
composite materials, £for convenience, reference will
hereinafter be made to wuse of the invention for
manufacturing insulating articles.

The method of the invention thus preferably
provides blocking (agaiﬁst moisture transmission) of the
high strength fibres in a single process that also forms
the enclosing insulating body. The pressure of the
insulating material entering the mould, especially when
it is evacuated, preferably assists in driving air out of
the interstices between the fibres, and its temperature
causes the blocking material to melt and to flow
completely around the fibres. It will be appreciated
that although the blocking material is expected to be
molten at the temperature at which the outer insulating
material flows into the mould, its complete encapsulation
by the latter material ensures that the blocking material
remains completely around the high strength £fibres,
formed for example into a tube, rod or loop. When used
in electrically insulating applications, such blocking
will thus preferably prevent flow of moisture through the
article and also prevent electrical tracking taking place

411/S:23100D
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between the inner structural core and the outer casing
material of the article.

Such a manufacturing process preferably allows
the article to be made using a single moulding process at
a comparatively low cost.

In one embodiment, there is provided by the
method of the invention an electrical insulator,
preferably of elongate configuration, comprising a
substantially closed, preferably elongate, loop of high
strength, preferably insulating, yarn of fibres that are
blocked against the transmission of moisture therealong,
the loop extending around means arrenged for the
attachment of electrical and mechanical connections to
the insulator, and the loop being enclosed, preferably
embedded, within insulating polymeric, and preferably
substantially electrical non-tracking (in accordance with
American Society for Testing and Materials (ASTM) D2303),
material that preferably forms an outer surface of the
insulator.

Multi-filament glass fibres are preferred as the
strength member of the yarn, but other high strength
fibres, such as carbon, or aramid fibres, for example
those sold under the trademark KEVLAR, may also be used.
Each multi-filament fibre, as well as containing a
plurality of glass filaments may also contain the
blocking material, preferably in staple or continuous or
other fibre form, or in powder from or as a coating on or
within the strength fibres. The structure and blocking
of such fibres, which forms part of the present
invention, is disclosed in EP-A-0 324 630 (Raychem) and
its corresponding patent publications in other countries,
the entire disclosure of which is incorporated herein by
this reference. Alternatively, the fibres may be
monofilament. In either case, blocking may avoid or
reduce voids between filaments of the yarn and a

411/S:23100D
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surrounding polymeric material, such as the outer coating material of the
insulator. The blocking of the or each filament of the yarn may be
enhanced by the provision of blocking material around the or each

filament.

The outer fusible and/or blocking material advantageously
comprises a thermoplastic or a curable material, preferably polypropylene,
polyethylene, silicone, polyamides, polyethyleneteraphthalate,
polybutyleneteraphthalate, polyesters, acrylics, ethylene-vinyl-acetate co-

polymer, polyacrylonitrile, polymethylmethacrylate or low strength glass.

The fibrous blocking material, of mono- or multi-filaments, may be
substantially axially aligned with the high strength fibres, may be
wrapped helically therearound, or may be interwoven therewith to form a
two- or three-dimensional mat. In the former cases, an elongate insulator,
for example, so produced would have high tensile strength, and in the
latter case, an insulator for use in cantilver applications could be
produced.

Alternatively, the blocking material may be a powder or 4 coating
deposited on or within the filaments of the high strength fibres.

The outer electrically insulating material advantageously comprises
a polymeric material, preferably of a polyethylene or of a silicone polymer.

EP-A-0 265 265, and its corresponding patent publications in other
countries, relates to an article incorporating fibres and discloses the
blocking of such fibres against moisture (e.g. water or other liquid)
wicking therealong, and the entire disclosure of that publication is
enclosed herein by virtue of this reference.

In a preferred embodiment for making an insulator for example, the

yarn is wound repeatedly, say of the order of two or three hundred times,

. around two mandrels that are spaced apart, transversely to the direction
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of winding, at the required separation of the end terminals of the
insulator, forming an elongate loop of rounded rectangular configuration
that is substantially closed, that is to say it is formed from a single yarn,
which may itself comprise many filaments, and thus has only two exposed
yarn ends. The yarn, held under tension between the mandrels, is then
transferred to a mould for forming the polymeric insulating material
therearound to provide the appropriately-shaped outer surface of the
insulator - typically comprising one or more laterally-extending polymeric
sheds. Under the higher temperature and pressure of the moulding
operation, tke blocking materials melts, or at least softens, so as to be
urged between and around the glass filaments to form blocking along the
path of the loop, at-least at one point therealong and preferably
throughout its entire length. Upon cooling and/or curing the blocked fbre
cored, polymeric insulated component is removed from the mould. The
mandrels can now be removed. The mandrels are envisaged to be rigidly
secured together during cooling and/or curing to maintain their spacing
apart. However, particularly when the insulator is to be used as a tension
insulator, it may not be necessary for the blocked insulator to be rigid. It
is also envisaged that electrical and mechanical connection end fittings
may be provided as part of the mandrels, which may or may not be
electrically conductive, and would thus subsequently remain in position.
In the I-Jreferred embodiment therefore, the end fittings can be secured in
position in the single operation that effects blocking of the fibres and also

moulding of the insulating body of the insulator.

The mandrel or end fittings, as appropriate, which may be formed

as a rod or tube or other suitable configuration, are advantageously

concave at their outer surfaces, which receive the yarn thereover, to assist
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fittings may be of metal, but any other suitable conductive material, such

as high strength conductive polymer, may be used. Alternatively these

components may be electrically insulating.

The polymeric material can be chosen to suit the application, but
may typically be high density polyethylene or similar material, preferably
containing a track-reducing filler, such as alumina trihydrate, to reduce
the tendency of forming carbonaceous paths formed, in operation, from the
flow of leakage current along the outer surface of the insulator. Suitable
materials are disclosed for example in GB-A-1 337 951, GB-A-1 337 952
and GB-A-1 590 723 (Raychem). Other materials, such as thermosets for
example, may also be used. Also, the polymeric material and/or the yamn

may be cross-linked.

It is thus seen that the fibrous loop is completely encased within,
and bonded to, the outer polymeric material, preferably such that the

insulator is substantially void free.

The end fittings, which may be short lengths of metal tube that
extend transversely to the (major axis of the elongate) loop, lie within the
loop such that great mechanical strength is provided - typically the
insulator can withstand an axial loading of 70kIN, which is the minimum

requirement for its use as a 24kV tension insulator.

The end fittings advantageously are so shaped as to spread out any
electrical or mechanical stress thereon, for example so as to minimise the
likelihood of fracturing the loop that is wound therearound. To this end,

" an oval or a pear shape is preferred to a circular cross-section, and

preferably exhibits a low coefficient of friction with respect to the loop.
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Surfaces of the end fittings are preferably also rounded so as to avoid any

points at which damaging electrical activity can occur.

It is to be understood that the term "insulator" as used herein refers
to an article that performs an insulating function. Itis envisaged that
such an article may not perform an insulating function for the whole of its
lifetime and/or may perform a function that is not solely insulating. In
this respect, it is envisaged that the article may be associated with, for
example may encompass within its insulating polymeric material, other
functional components. For example the components may be varistors
such as metal oxide components that allow the article to operate under
certain conditions as a surge arrester to provide protection against

lightning strikes or other over-voltages applied to associated equipment.

Embodiments of the methods of manufacture of an insulating
article, and articles manufactured thereby, each in accordance with the
present invention, will now be described, by way of example, with

reference to the accompanying drawings, in.wh.ich:-
Figure 1is a sectional plan view of a first insulator;
Figure 2is a sectional‘s.ide elevation of the insulator of Figure 1;
Figure 3 is a sectional end view of the insulator of Figure 1;

Figur: 4 shows diagrammatically a manufacturing method for the

insuiator;

Figure 5a and 5b show schematically two alternative embodiments

of securement to end fittings;
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Figures 6 to 8 show partial views of three embodiment of surge

arresters;

Figures 9 to 11 schematically show sections through further

embodiments of insulator.

Referring to Figures 1 to 3 of the drawings, a pair of metal bobbins
2 are formed from a short length of metal tube whose outer surface, at
least on one side is made concave. The bobbins 2 are held apart at the
required separation of the end fittings of the completed insulator by
means not shown. A single multi-filament glass fibre hybrid yarn
containing polypropylene blocking material, is wound under tension
around the bobbins 2, to engage the concave surfaces thereof, for
approximately two hundred turns, to form an elongate loop 4 of rounded
rectangular configuration. The resulting configuration is similar to that of
a fan belt extending around two pulleys. The loop 4 comprises strength
filaments of glass together with blo.cking filaments of polypropylene.
Typically, the loop would be of length 200 mm, width 17 mm (ie. the
length of the concave portion of the tubular metal bobbins 2), and a
thickness 3 mm.

The loop 4, still under tension, is then transferred to an injection
mould (not shown). The mould is evacuated and heated to remove air
trapped within the yarn, and non-tracking insulating polymeric material 6
is injected at a temperature of about 125°C into the 200°C mould at a
pressure of about 2000psi. Under the effects of the high temperature and
pressure of the mould, the blocking filaments of the fibre forming the loop
2 melt and flow so as completely to encase the glass components and to fill
e the interstices therebetween, thus forming a rigid, moisture-blocked loop,
/ 351% .and the polymeric material subsequently cools and/or cures.

I W
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As shown, the polymeric material 6 is arranged to form the outer
surface of the insulator. To this end the mould is arranged to provide a
plurality of sheds 8 of different radial dimensions. From Figure 2, it can
be seen that the polymeric material extends completely around the outside
of the loop 4 and also over its inner surface. Cut outs 10 are provided to
reduce the weight, and also cost (du: to less material 6 being used) of the
insulator, and also to enhance the impedance to the flow of surface

leakage currents therealong.

The metal bobbins 2 remain invposition in the finished insulator,
and serve electrically to connect the insulator under tension to suitable

electrical equipment.

Although the strength fibres of the cores of the insulator of the
present invention are shown and discussed as forming a straight loop, it is
envisaged that the loop could be formed with a cross over during the
filament winding step. Also, the loop could be twisted, onice or a plurality
of times, foxl example to form a tightly twisted configuzation prior to

insertion into the mould.

The use of simple end fittings, such as the pressed steel ring
bobbins 2, in the present insulator dispenses with the need for the
maciu'ned or forged fittings that hitherto have been necessary. With
cor.ventional crimp fittings for example a close tolerance is needed in
order on the one hand to provide a sufficiently high gripping force and on

the other hand to avoid crushing the’glass fibres of a fibre rod insulator.

Referring to Figure 4, a continuous in-line process is depicted
allowing comparatively inexpensive manufacture of part at least of the

insulator.



211 -

A pair of spaced-apart, elongate metal rod mandrels 20, 22 with a
continuous single glass fibre hybrid yarn 24 having blocking material
associated therewith wound in helical configuration therearound are fed
into a hopper (not shown) that delivers hot cuter insulating polymeric
material 26. On cooling, the yarn 24 becomes blocked against moisture
transmission therealong and the yarn 24 and rods 20, 22 become
completely encapsulated by the polymeric material 26. When cool,
discrete blocked insulators can be cut to length by cuts transversely to the
direction A to give an insulator of substantially uniform transverse

dimension x.

Sheds (not shown) may then be added discretely, or by moulding in
place, or by recovering a shedded tubular part therearound, thereby to

provide an outer configuration as shown in Figure 1.

In an alternative arrangement for the insulator of the present
invention, it is envisaged that the insulation of the fibre-wound end
fittings may be provided by two materials. An inner, relatively
inexpensive material may be selected to have properties that facilitate
blocking of the filaments of the yarn, and a compatible outer material may
be selected to have good electrical surface properties, such as high

resistance to the formation of conductive tracks therealong.

The fibrous loop used in the insulator may alternatively be formed
as a braid, weave or knit providing a band, which may be slit to provide
two or more loops of the required transverse dimension. In this
embodiment, the continuous yarn would be arranged to extend in the
direction in which, in use as a tension insulator for example, tension

would be applied to the insulator.
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Although only a single insulator is shown in the Figures, it is
envisaged that by appropriate design of the end fittings and or
interconnections, two or more of the insulators could be joined together to
form a chain. For example, end fittings could be designed so as directly to
interlock with one another, or a connecting link or other device could be
provided. Such an extended insulator would then be suitable for operation

at higher voltages.

Referring to Figures 5a and 5b, a single yarn loop 30 is shown
extending around one of two metal eyelets 32, which ultimately will form
the end fittings of the insulator. In Figure 5a, the yarn 30 extends
between the two eyelets in a twisted configuration, whilst in Figure 5b, a
free end of the fibre 30 is secured to an adjacent yarn portion by a crimp
34. Outer polymeric material is subsequently applied to provide
insulation and to produce and/or enhance the blocking of the yarn, as

hereinbefore described.

In Figure 6 there is shown a stack of five zinc oxide varistor blocks
40 sandwiched between two metal terminals 42. A loop of a single yarn 44
extends around the blocks 40 and terminals 42 to retain them in axal
compression. Outer polymeric insulation material 46 encapsulates the
yarn 44 terminals 42 and blocks 40 completely, thereby to provide a
sheddéd insulator arrangement that acts as a surge arrester having a
blocked single yarn strength member 44. If desired, the polymeric
material may be arranged to provide for venting from the varistor blocks
40 of any gas generated during their operation as a surge arrester, whilst

maintaining complete encapsulation of the blocked loop 44.

Figure 7 shows an end portion of a surge arrester before its

AT aw.

T HA% polymeric encapsulation, in which a metal terminal 50 is of semi-
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cylindrical configuration having a central connecting stud 52 that
ultimately will project beyond the polymer. Two closed loops 54 of yarn
are wrapped around respective shoulders of the terminal 50, and extends
so as likewise to engage a correspornding terminal (not shown) at an
opposite end of the arrester. One varistor block 56 is indicated. The loops
54 act as strength members to hold a stack of blocks 56 in compression

between the two terminals 50.

Figure 8 shows a cut away plan view of a modified surge arrester,
in which two single loops of yarn 60, 62 overlap each other in cruciform
shape as they extend over an end fitting (not shown) of a surge arrester, in
similar manner to the single loop arrangement shown in Figure 6. The
blocked loops 60, 62 are shown encapsulated in insulating polymeric
material 64.

It is also envisaged that the insulator of the present invention may
be used as a support and/or guide member for additional lines such as

power and telecommunication conductors, or for other wiring.

Referring to Figure 9, the closed yarn loop 70 is disposed around
two end mandrels 72, 74 and blocked and embedded within polymeric
insulation material 76 in the manner described hereinbefore. In this ’
embodiment however, a further hole is defined by an intermediate
mandrel 78. The mandrels 72, 74 and 78 may, but need not be electrically
conductive. Supply lines may then be arranged to pass throvgh respective
ones of the mandrels. It will be appreqiated that the apertures 10 in the
polymeric insulating material 6 of the embodiment of Figares 1 to 3 may
also be used for this purpose. The mandrels 72, 74, 78 or the apertures 10

are thus seen to support supply lines extending therethrough, and keep

ﬁ;/\t\hem spaced apart and insulated (where necessary) from each other.
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" Figure 10 shows a modification of the insulator of Figure 9, in
which two closed loops 80, 82 of yarn are eraployed, in place of the single
loop of Figure 9, around respective pairs of three mandrels 84, 86, 88. The

loops extend in substantially the same plane as each other.

As a further modification of the embodiment of Figure 9, the single
loop 70 may be formed into a figure-of-eight between the mandrels 72 and
74, thus being more closely wound around tne intermediate mandrel 78,

and achieving a result similar to that of Figure 10.

Figure 11 shows an irssulator arrangement that is modified so as to
include a rigid axial member that allows the insulator to be used in
compression as well as in tension. A ceramic rod 90 has a mandrel 92
secured to each end thereof. A closed single loop 94 of yarn is then applied
around the mandrels 92, and outer insulating material 96 applied
therearound in the manner hereinbefore described. This insulator thus
has tensile strength provided by the loop 94 and compressive strength
provided by the rod 90, thereby providing a versatile component, for use as

an aerial insulator on power cable systems for example.

It will be appreciated that the use of a closed, block loop of yarn in
an insulator arrangement that also functions as a surge aﬁester, may be
instead of or complementary to the use of other components for retaining
the varistor blocks in position and/or restraining them in the event of any

shattering during an over-voltage.
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THE CLAIMS DEFINING THE INVENTION ARE A" 7OLLOWS:

1. A method of making a composite a: :le, the article
comprising yarn enclogsed within outer fusible material,
wherein:

(1) the yarn, comprising high strength fibres
and fusible blocking material, is disposed
in a mould; and

{ii) the outer fusible material is introduced
into the mould in a molten state, the
temperature of the outer fusible material
being at least equal to, and preferably
above, the temperature at which the
blocking material fuses, thereby to cause
the blocking material to melt and £flow
between and around the high strength
fibres of the yarn so as completely to
enclose the fibres therewithin, and such
that the Dblocked yarn is completely
enclosed within the outer fusible

material.

2. A method according to claim 1, wherein the outer
fusible and/or the blocking material comprises a
thermoplastic or curable material preferably
polypropylene, polyacrylonitrile, polymethylmethacrylate.
polybutyleneteraphthalate, ethylene-vinyl-acetate
co-polymer, or low strength glass.

3. A method according to claim 1 or claim 2,

wherein the yarn comprises high strength fibres of glass,
carbon or aramid.

4. A method according to any one of the preceding
claims, wherein the outer fusible material is
electrically insulating and is substantially

non-tracking, in accordance with ASTM D2303.

5. A method according to any one of the preceding
claims, wherein the blocking material comprises £fibres
that are wrapped around or interwoven with the high
strength fibres of the yarn.

6. A method according to any one of the preceding
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claims, wherein the yarn is tensioned into a loop that is
wound one or more times around two spaced-apart support
members before being intrcduced into the mould.

7. A method according to any one of claims 1 to 5
wherein the vyarn is disposed uni-directionally or
multi-directionally so as to form a rod or a tube.

8. A method according to any one of the preceding
claims, wherein the article is formed as an elongate
electrical insulator, the yarn is substantially
non-conductive, and the support members serve as
load-bearing members for connecting the insulator into an
electrical circuait.

9. A method according to claim 8, wherein the
insulator contains one or more varistor klocks, thereby
to function also as a surge arrester.

10. A method according to any one of the preceding
claims, wherein the mould is evacuated subsequent to the
disposal therein of the yarn and prior to the
introduction of the outer fusible material.

11. An electrically insulating article made by a
method in accordance with any one of the preceding
claims.

12. A method of making a composite article,
substantially as herein described with reference to the
accompanying drawings.

i3. An electrically insulating article,
substantially as herein described with reference to the
accompanying drawings.

Dated this 13th day of September, 1996
RAYCHEM LIMITED

By their Patent Attorney
GRIFFITH HACK




WO 93/26016 PCT/GB93/01210

1/4 43%30/‘73

Fig. 1

NN

NN

N\
N\
N\




WO 93/26016 PCT/GB93/01210

. — ) — — G—— 0 S—— O n— O F— — O Gat— Sw— Y V— —

. Y .
ya  —— " G— YD ST S (S S— S e ——" Y *

—— o .t —— G— ¢ T—— G ) G- b v ® —  — G Gm— 0 G— S— 0 m— 4

QL NNTF




WO 93/26016 PCT/GB93/01210




PCT/GB93/01210

WO 93/26016

/ 4

4

1

a""',".l am

Q

W VR A

AANATITEI TS

"'/I‘ ML - ’4‘ WA W
v y
< 's]
S)) )



INTERNATIONAL SEARCH REPORT

{ntemational Application No
f. CLASSIFICATION OF SUBJECT MATTER (it several classificallon symbols apply, Indicate all] ¢
According to Intetnational Patant Classification (IPC) or (o both Natlonal Classlfication aad (PC

1pcS. H 01 B 19/00,H 01 B 7/18

PCT/GB 93/01210

Il. FIELDS SEARCHED

Minlmum Documentation Searched !

Classification System |

Clasclicatlon Symbols

1P

H 02 G 15/00

fp 16 G 11/00,G 02 B 6/00,H 01 B 7/00,H 01 B 19/00,
|

Oocumentation Searched other than Mint
to the Extent that auch Documents are lncluded ln the Fielda Searched ¢

Do 9

lIl. DOCUMENTS CONSIOERED TO RE RELEVANT®

Category * |

CHation of Document, 't with Indication, where appropdate, of the relevant passages 12

| Retevant to Claim Mo, 43

X STN Access No.
J. Polym. Eng.,
no. 1-4, 1986,

CATTANACH et al.

fibers",

pages 345-362,
Proc.
March 28-29, 1985
(28.-29.03.1985) .

A STN
Mater. Eng.
vol. 103,
1986,

GORE et al.

no. 3,

pages 47-50.

86(8):122238,
vol. 6,

"Processing
of thermoplastics containing
high loadings of long and
continuous reinforcing

Akron, Ohio,

Access No. 86(5):62182,
(Cleveland),
March 3,

"Long/short fiber
reinforced thermoplastics",

1-3,7

Uusa,

4-6, 8-
11

1-3,7

® Speclal categories of cited documenta: V¢

A" documaent defining the general state of the art which lea not
considered to be of oarticular televance

“E" earlier document but publiched on or after the lntemational
filing date

“L" document which may throw double on priocity claim(s) or
which e cited to establish the publication date of another
citation or other special reason (as spacified)

=0" document referring to an oral disclosure, use, echibltion or
other means

“P=~ document published ocior to the latemational filing date but
later than the prionty date claimed

“T™ later document published after the International filing date
or prlority dete and not in conflict with the application but
clted to understand the orinciple or theory underdying the
laveation

“X* documaent of particuler relevance: the clalmed inveation
cannot be coneldered novel or cannot be considered (O
Invoive an Inventive atep

“Y" document of particular relevance; the claimed Invention
caanot be coneldered to (nvolve an laventive steg when the
document is combined with one or more other auch docu-
maeate, such combination being obvious to & person ahilled
It the art.

“L" document membec of the same patent family

(V. CERTIFICATION

DOate of the Actual Comptetian of the latemational Search

20 August 1993

Date of Malllng of thie Intermationsl Search Report

17.08.93

latematonal Searching Authortty

EUROPEAN PATENT QOFFICE

Slgnature of Authorized Officer

BLASL e.h.

L

Form PCTSA/Z10 (eecond shesl) (January 1945)




-2-

Intemationsl Application No

PCT/GB 93/01210

111. DOCUMENTS CONSIDERED TO BE RELEVANT {CONTINUED FROM THE SECOND SHEET)
Category ® CHatlon ol Documaent, % with Indication, wherte copropriate, of the relevant passsges Relevant to Claim No.
A 4-6, 8-
11
X STN Access No. 85(12):181377, 1-3,7
Compos. Sci. Technol.,
vol. 24, no. 1, 1985,
CHANG et al. "Thermoplastic
matrix continuous filament
composites of kevlar aramid
Jr graphite fibers",
pages 61-79.
A 4“6 ’ 8"’
11
X, A PATENT AEBSTRACTS OF JAPAN,
unexamined applications,
P field, vol. 14, no. 240,
May 22, 1990,
THE PATENT OFFICE JAPANESE
GOVERNMENT,
page 115 P 1051,
No. 02-62 506 (NTT).
X WO, Al, 90/07779 1-3,7
(PETERSON) 12 July 1990
(12.07.90),
abstract; fig. 1.
A 4— 6 ' 8 -
11
X EP, A2, 0 117 025 1-3,7
(RAYCHEM) 29 August 1984
(29.08.84),
abstract; fig. 3.
A 4 - 6 ' 8 -
11
X -EP, A2, 0 373 476 1-3,7
(RXS) 20 June 1990
(20.06.90),
abstract; fig. 1.
A 4"6 ' 8_
11
X WO, Al, 91/04 563 1-3,7
(REINSHAGEN) 04 April 1991
(04.04.91),
abstract; fig. 1-3.
A 4-6,8-
11
X FR, A, 2 576 076 1-3,7

Form PCT/ISA 210(extra sheet) (!anuary 1965)



-3- Intemational Application No

PCT/GB 22/01210

111. DOCUMENTS CONSIDEREO TO DE RELEVANT (CONTINUED FROM THE SECONO SHEET)

Category * CHalion ol Documant, *' whh indication, whete appropriate, ol the relevant passages

Retevant 10 Clalm Mo,

(DAVID) 18 July 1986
(18.07.86),
abstract; fig. 2,3.

——

[ R

Foem PCT/ISA 210{extra sheet}) (January 1985)



ANHANG

zua internationalen Recherchen-
bericht iber die internationale
Patentanreldung Nr.

In diesem Anhang sind die Mitglieder

der Patentfanilien der im obenge-

angefihrten Patentdokusente angegeben.
er-

Diese Angaben dienen nur zur Unte
richtung und erfolgen ohne Gewdhr.

ANNE X

to the International Search
Report to the Interpational Patent

Application No.

PCT/GB 93/01210 SAE 74889

This Annex lists the patent family

members relating to the patent docusents
nannten internationalen Recherchenbericht cited in the above-mentioned inter-

national search report, The Office is
in no way liable for these particulars

which are given rerely for the purpose

of information.

ANNEXE

au rapport de recherche inter-
national relatif & la desande de breve:
international n

La présente annexe indique les

meabres de la famille de brevets
relatifs aux documents ce brevets cités
dans le rapport de recherche inter-
natiocnal visée ci-dessus, Les reseigne-
rents fournxs sont donnéds & titre indica-
tif et n’engagent pas la responsibilité
de 1’Dffice.

Im Recherchenbericht Datum der Mitalied(er) der Datum der
angefiihrtes Patentdokument Veraffentlichung Pafentfanilie Verdffentlichung
" Patent document cited Publication Patent faaily Publication ~
in search report date nenber (s) date
Docurent de brevet cité Date de Membre(s) de la Date de
dans le rapport de recherche oublication fanille de brevets publication
wo Ai QVO777% 12-07-90 AU Al 44888/89 01-08-90
EP A” 117023 29-08-84 AT E 42499 15-05-89
CA Al 1231817 26-01-88
DE CQ 3477901 01-06-89
EP AT 117025 18-12-85
EF Bl 117025 26-04-89
GE A0  8I00O220 0P—-02-83
GE AO 840019% 08-02-54
GE Al 2132941 18-07-84
GB B2 2132941 14-07-84
JP A2 S91326245 04-08-84
JP B4 4080821 21-12-92
us a 47461194 0”—08 88
EF A2 I73476 20-06-90 AT E Q2677 15 o8- 9&
CaA AA 2005487 16=-Q6-90
EFP A3 ~7~476 02-05-91
EF E1 27Z2476 04~08-93
us A SGZ0798 OF-07-91
WO Al 21045463 04—04—91 DE Al 3930496 21-03-91
DE C2 3930494 20-06-91
EF A1 442990 28-08-91
Us A 5159137 R7-10-92
DE Ul B8B%14352 29-03-90
FR A1 2574076 18-07-86 FR E1 76076 09-12-88

— P o —— o (S > o " o S G S G S e S o B S G W S P (e S s B P e S St e S S S o B Gt B Bt B S G G A (o Bt . S B G o G St G S T e G W S S

-



