
GB2078996B         1 SPECIFICATION Infrared light transmission fiber 5 This
invention relates to an improvement of an infrared light transmission
fiber, and more  5 particularly to an infrared light transmission fiber
having increased strength. With the advance of research on optical fibers,
the scope of their commercial application has expanded to not only
transmission of information but also other fields including transmission of
information but also other fields including transmission light energy. A
fiber that is primarily 10 used for the transmission of infrared light
energy must, of course, be made of a material that is  10 suitable for the
transmission of infrared light rays. Materials that are known to meet this
requirement are as follows: (1) silver halides and mixtures thereof; 15 (2)
thallium halides and mixtures thereof;
15 (3) alkali metal halides or alkaline earth metal halides and mixtures
thereof; (4) chalcogenides; and (5) mixtures of (1), (2) and (3). The
materials of the groups (1) and (2) above are flexible and can be bent
easily at a 20 temperature around room temperature but unlike silica glass
that is a typical material for fibers   20 for optical communication and
which bends elastically, these materials bend through plastic deformation
and are difficult to return to the original shape. Furthermore, the part
that has undergone plastic deformation has microscopic defects that cause
increased transmission loss, or it sometimes occurs that the part that has
undergone repeated plastic deformations fails. 25 Similar properties are
observed in the materials classified into (3), (4) and (5) above, which
also  25 have the defect of brittleness which is another factor that limits
the practical use of these materials. The strength of these materials is
significantly lower than that of silica glass, and their tensile strength
is from several tens to several hundreds times less than that of silica
glass. Among factors that limit the practical use of these materials are
sensitivity to visible and ultra- 30 violet rays, hygroscopicity, low
strength and great deformation.                         30 Therefore, one
object of this invention is to provide an infrared light transmission fiber
that is free from the above-mentioned defects of the conventional product
and which uses a material suited for the purpose of infrared light
transmission and yet has sufficient strength to expand the scope of its
practical application. 35   This object can be achieved by an infrared
light transmission fiber comprising an optical fiber  35 made of an
infrared light transmitting material and a reinforcing layer which covers
the outer surface of the optical fiber and which is formed by impregnating
glass fibers with a thermosetting varnish and curing the thermosetting
varnish. The fiber according to the present invention preferably has a
primary coating of a cured thermosetting varnish which covers the 40 outer
surface of the optical fiber. Further, the fiber according to the present
invention preferably  40 has a coating of an elastic material which covers
the outer surface of the reinforcing layer. In the accompanying drawings:-
Figures 1 and 2 are cross sections of an infrared light transmission fiber
according to different embodiments of this invention; and 45   Figures 3
and 4 schematically represent how glass fibers are wound around the primary
45 coating on an optical fiber made of an infrared light transmitting
material. Referring now to Fig. 1 of the drawings, the infrared light
transmission fiber comprises an optical fiber 1 made of any of the infrared
light transmitting materials (1) to (5) described above which is optionally
covered with a primary coating 2 of a thermosetting varnish and which is 50
further covered with a reinforcing layer 3 formed by impregnating glass
fibers 3a with a varnish 50 3b which is then cured. More effective
reinforcement is achieved by covering the layer 3 with an elastic layer 4
made of an elastic resin as shown in Fig. 2. Having this elastic layer 4.
the infrared light transmission fiber of this invention can be provided
with the usual protective and 



reinforcing coverings which are provided on existing optical communication
cables and transmis- 55 sion lines.
55 The primary coating 2, reinforcing layer 3 and elastic layer 4 are
formed around the optical fiber 1 by the following procedure. First the
primary coating 2 is formed by applying a varnish onto the periphery of the
optical fiber 1 made of an infrared light transmitting material, and, to
avoid sensitization by ultraviolet 60 and visible rays, moisture absorption
and mechanical damage, the coating 2 is desirably formed 60 as soon as
possible after the formation of the optical fiber 1 and before it contacts
other machines and devices. The reinforcing layer 3 is formed around the
primary coating 2 or the optical fiber 1 if the primary coating 2 is not
used by covering it with glass fibers 3a and impregnating the fibers 65
with thermosetting varnish 3b. Covering with the glass fibers need not be
done simultaneously   65    2
GB2078996 B    2 with impregnation with the thermosetting varnish, but for'
achieving effective reinforcement, care must be taken that the varnish 3 b
fills all gaps between the glass fibers 3 a and that the primary coating 2
is in intimate contact with the reinforcing layer 3. The glass fibers 3a
may be braided as shown in Fig. 3 or wound helically as shown in Fig. 4. 5
It is not particularly required that the varnish 3b be of the same type as
the varnish of which    5 the primary coating 2 is made, but it is
necessary that the two varnishes provide layers that make initimate contact
with each other. One advantage of using the same varnish is that only one
heat treatment is necessary with a resultant shortening of the process of
manufacturing infrared light transmitting fibers. In most cases, the
reinforcing layer 3 may be formed even 10 before the varnish for the
primary coating 2 sets completely, and the temperature and time for   10
heating the varnish 3b may be so determined that the primary coating 2 sets
as the varnish 3b is being heat set. Examples of the varnish include
polyester imide, polyimide, polyamide-imide, polyester, polyurethane and
polyvinyl formal. The above embodiment assumes that the optical fiber 1 is
covered with the primary coating 15 2, reinforcing layer 3 and elastic
layer 4. but for the purpose of this invention, the optical fiber  15 1
need only be covered with the reinforcing layer 3, and more effective
reinforcement is ensured by the primary coating 2 that indirectly providies
intimate contact between the layer 3 and the optical fiber 1. The
reinforcing layer 3 is covered with the elastic layer 4 that isolates the
optical fiber 1 from external forces that accompany the working of
providing the infrared light 20 transmitting fiber with coverings that are
commonly used to protect electric wires.  20 This invention is now
described in greater detail by reference to the following example which is
given here only for the purpose of illustrating the advantages of the
invention and is by no means intended to limit its scope. 25 EXAMPLE
25 Silver chloride fibers hot extruded into a diameter of 0.7 mm were
coated with varnish layers of polyester, polyester imide, polyurethane and
polyvinyl formal, and heat-cured at [err] for 30 minutes. The cured
products were covered with a coating of braided glass fibers which were
then impregnated with the same varnishes and again heat-cured. The breaking
strength of the 30 fiber having the primary coating and that of the fiber
having both primary coating and braided   30 glass fiber coating are shown
in Table 1. The uncoated fiber had a breaking strength of 0.6 kg. TABLE I
35                Conditions of        Breaking
35 Heat Curing         Strength after Braiding      after         Breaking
Application    Strength 



Heating    Heating   of Primary    after 40 Varnish        Temp.    Time
Coating      Braiding                           40 [err]       (hr)
(kg)          (kg) Polyester Imide         200        2         10
27 45 Polyester      200       2           0.8         37
45 Polyurethane    200      1          0.7          10 Polyvinyl Formal
200        2          0.8          11 50
50 As is clear from the table, the reinforced fibers were free from any
local bending and had increased resistance from working stresses that were
exerted when coatings of elastic materials such as silicon varnish, rubber
and many plastic or metal coatings were formed on the secondary coating.
The elastic coating is effective for distributing a compressive stress or
flexural 55 stress on the optical fiber or for reducing the resulting great
impact. The coating of braided or   55 helically wound glass fibers is not
only effective against torsion stress but because of impregnation with a
varnish, it also has increased resistance against tensile stress. As
described in the foregoing by reference to the example, this invention
provides an infrared light transmission fiber that uses an infrared light
transmitting material and which yet has 60 increased strength to expand its
practical applicability greatly.                  60 While the invention
has been described in detail and with reference to specific embodiments
thereof, it will be apparent to one skilled in the art that various changes
and modifications can be made therein without departing from the .- '-scope
thereof. 65 CLAIMS
65    3
GB2078996 B    3 1. An infrared light transmission fiber comprising an
optical fiber made of an infrared light transmitting material, and a
reinforcing layer which covers the outer surface of said optical fiber,
said reinforcing layer being formed by impregnating glass fibers with a
thermosetting varnish and curing said thermosetting varnish. 5   2. An
infrared light transmission fiber comprising an optical fiber made of an
infrared light  5 transmitting material, a primary coating of a cured
thermosetting varnish which covers the outer surface of said optical fiber,
and a reinforcing layer which covers the outer surface of said primary
coating, said reinforcing layer being formed by impregnating glass fibers
with a thermosetting varnish and curing said thermosetting varnish. 10   3.
The infrared light transmission fiber according to Claim 1 or 2, wherein a
coating of an    10 elastic material is provided on said reinforcing layer.
4. The infrared light transmission fiber according to Claim 1 or 2, wherein
said varnish is polyester imide, polyimide, polyamide-imide, polyester,
polyurethane or polyvinyl formal. 5. An infra red light transmission fiber
substantially as hereinbefore described with reference 15 to Fig. 1 or Fig.
2 or Fig. 3 or Fig. 4 of the accompanying drawings or substantially as
15 hereinbefore described in the accompanying Example. The text of the
specification has been reproduced by photocopying the applicants original
typescript. It may contain a few amendments which are difficult to read.
The original typescript containing these amendments may be inspected on the
premises of the Patent Office    


