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(57) Abrége/Abstract:

The moisture content of compressed air being supplied by a compressor 24 to propel an optical fibre line 18 along a duct is
monitored by a dew point meter 22 and adjusted such that it is maintained within a predetermined range. The adjustment is
carried out by passing the compressed air through two passages 30, 32 arranged In parallel with one passage 30 being
provided with means 20 for increasing the moisture content of the air passing therethrough and adjusting the relative flow rates
through the two passages.
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ABSTRACT (Figure 1)

The molsture content o.ff compressed alr belng
supplied by a compressor 24 to propel an optical fibre
line 18 along a duct is monitored by a dew point meter
22 and adjusted such that it is maintained within a
predetermined range. The adjustment 1is carrled out by
passing the compressed air through two passages 30, 32
arranged in parallel with one passage 30 belng
provided with means 20 for increasing the molsture
content of the air passing therethrough and adjusting

the relative flow rates through the two passages.
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Installing an optical

fibre line in a duct

This invention relates to installing an optical
fibre 1line in a duct, and more particularly to
installing an optical fibre 1line 1n a duct by
propelling the line therealong by gas flow.

Such a technique, which can be referred to as
'blown installation’ 1is known and disclosed for
example in EP-A-0108590. In this technique an optical
fibre 1line, which comprises at least one optical
fibre, has an outer surface over whlich the gas flows
during installation. The materials forming the outer
surface of the line and the inner surface of the duct
are typically such that static electricity 1is
generated by friction between these surfaces and has
an adverse effect on the length of line which can be
installed in the duct for a given gaé flow rate.

The present invention 1s based on the realisation
that the generation of such static electricity can be
reduced or eliminated by increasing the molsture
content of the gas being used to propel the line along
the duct. However, it 1is also recocgnised that too
high a moisture content adversely effects the length
of line which can be installed for a given gas flow

rate by increasing the frictional resistance due to
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2
moisture. Accordinglv, an object of the invention .is
to enable the moisture content of the gas being used
to be controlled.

The invention includes a method of i1nstalling an
optical fibre line in a duct comprising propelling the
line along the duct by gas flow, adding molsture to
said gas upstream of said duct, monitoring the
moisture content of said gas entering said duct, and
adjusting said mcisture content such that it is within
a predetermined range.

The invention also includes an 1installation
comprising a duct having an optical fibre 1line
extending therealong which has been 1nstalled by a
method as defined in the last preceding paragraph.

The moisture may be added by bubbling said gas
through water.

The gas flow may be provided by mixing at least
two flows of gas with different méisture contents,
moisture having been added to at least one of said
flows prior to said flows being mixed. In this case,
the moisture content of said gas entering said duct
may be adjusted by adjusting the relative flow rates
of said at least two flows of gas which are mixed.

Optionally, at least one of the flows of gas
which are mixed has its moisture content reduced prior

to mixing with said at least one flow to which
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moisture has been added.

Preferably, the moisture content of said gas
entering said duct is such that the dew point thereo:Z
is greater than about -15°C and less than about -10°C.

Typically, the gas will be air.

The invention also 1ncludes apparatus for
installing an optical fibre line in a duct, comprising
means for providing a gas flow 1ntoc the duct for
propelling the line along the duct, said gas flow
providing means having an outlet means connectable To
said duct and including means for adding moilsture to
the gas upstream of said outlet means, means for
monitoring the moisture content of the gas being
supplied to said outlet means, and means for adjusting
said moisture content.

The means for adding moisture may comprilse a
container for water, a heater for heating water
contained in said contailner, and means for passing gas
through water contained in said container.

The gas flow providing means may comprise at
least two gas flow passages which 1nterconnect
upstream of said outlet means, at least one of said
flow passages being provided with a said means for
adding molisture. In this case, the means for
adjusting said moisture content may comprise valve

means for adjusting the relative flow rates of gas 1in



10

15

20

25

) 2188515

sald flow paths.

At least one of the flow passages may be provided
with means for reducing the moisture content of gas
flowling therein.

The gas flow providing means may comprilse means
for supplying an optical fibre line into said duct
together with said gas flow and the monitoring means
may be downstream or upstream of said optical 1line
supply means.

In order that the i1nvention may be well
understood, an embodiment thereof, which 1s given by
way of example only, will now be described with
reference to the accompanying drawings, in which:

Figure 1 1s a schematic illustration of an
apparatus for installing an optical fibre line 1n a
duct;

Figure 2 1s a schematic, but more detailed,
illustration of part of the apparatus of Figure 1; and

Figure 3 1is a graph showing the effect of
moisture content of a gas beling used to propel an
optical line along a duct on the length of line which
is installed for a given gas floﬁ rate using apparatus
as shown in Figure 1.

Referring now to Figure 1, the 1illustrated
apparatus 10 has an outlet 12 connectable to a duct

(not shown) into which an optical fibre line 1s to be
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installed. The apparatus generally comprises means 12
for providing a gas flow into the duct for propelling
the line along the duct which means 1ncludes a means
16 for supplying an optical fibre 1line, shown 1n
dotted line at 18, into the duct with the gas flow.
This means 16 1s sometimes referred to as a blowlng
head. Since details of the blowing head do not form
part of the invention a detailed description thereof
is omitted for the sake of brevity. However,
reference is directed to EP-A-0108590 for detalls of
an example of a suitable blowing head.

The optical fibre line itself comprises at least
one optical fibre and may 1include electrical
conductors. The  above-mentioned EP-A-0108590
discloses such optical fibre lines as do EP-A-0345968,
EP-A-0521710 and GB-A-2282897.

The gas flow providing means 14 also 1includes
means 20 for adding moisture to the gas upstream of
the outlet 12 and means 22 for monitoring the molsture
content of the gas being supplied to the ocutlet 12.
The monitoring means 22, which comprises a dew point
meter in the embodiment is downstream of the line
supplying means 16 but may alternatively be provided
upstream thereof.

In more detail, the 1llustrated apparatus

provides a flow of compressed air and comprises an air
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compressor 24 which compresses air receilved from an

6

intake 26 thereof and feeds compressed air via a
pressure regulator and air filter device 28 to two
flow passages 30 and 32 which 1nterconnect at 234
upstream of the outlet 12. The relative flow rates of
compressed air in the passages 30 and 32 is adjustable
by valve means shown as a separate flow regulating
valve 36 and 38 1in each of the flow passages 30, 32.
A flow meter 1is associated with each valve 1n the
embodiment to provide an indication of the flow rate
therethrough.

The means 20 for adding molsture to the gas
upstream of the outlet 12, as shown 1in Figure 2,
comprises a container, or tank 40. The container 1is
part-filled with water which 1is heated to about 50°C
by a heater 42 disposed in the container. An 1inlet 44
is provided for directing compressed air 1n flow
passage 30 into the container and is provided with an
exit 46 which in use 1s situated beneath the water
level 48 and provided with a so-called ’'bubbler’
whereby compressed air is bubbled into the water. The
container has an outlet 50 which connects the space 52
above the water level with the flow passage 30
downstream of the container.

The flow passage 32 1is provided with means 54 for

reducing the moisture content therein. In the
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embodiment this means comprises a seml-permeable

7

membrane but it may take the form of any other device
for drying air, for =xample 1t may be a device which
includes a dessicant.

In operation, the moisture content of the
compressed air entering the duct, to which the cutlet
12 of the apparatus is connected, 1s monitored using
the dew point meter 22. The moisture content of the
compressed ailr entering the duct can be adjusted Dby
adjusting the relative flow rates of the flows of
compressed air througch the passages 30 and 32 using
valves 36 and 38. .

Referring to Figure 3, there 1s shown the results
of some tests .carried cut to ascertain the effect on
moisture content on the length of line which can be
installed for a given air flow rate. The air flow
rate for the tests was such that at the outlet 12 the
flow rate was about 30 litres/min at 10 bar. It will
be noted that the maximum length of line which 1s
installed for a given flow rate of compressed air
occurs when the moisture content of the compressed air
at the meter 16 is such that the due point 1s about
~3°C. It will also ke noted that both increasing the

moisture content and decreasing the moilisture content

from this optimum amount reduces the length of line

which 1s 1installed. However, good results are
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obtained by maintaining the moisture content such that
the dew point 1is greater than about =-15°C and less
than about -10°C.

It is to be understood that the relative flow
rates through passages 30 and 32 would be adjustable
if only one of those passages were provided with a
flow regulating wvalve although the provision of such
a valve in each passage facilities adjustment.

Also,' it is to pe understood that the means 54
for reducing moisture content in passage 32 may be
omitted, since the main function of the apparatus 1s
to increase the moisture content of the air supplied
by the gas compressor 24. However, the provision of
the means 54 facilitates accurate adjustment of the
moisture content of the air at the meter 22 since 1t
enables this to be achieved using substantial flows of
air through both passages. For example typlcally more
than 50% of the total flow will be thfough the passage
30 when the passage 32 is provided with the means 54
whereas if the air in passage 32 were not dried, only
a small amount of flow of air through passage 30 would
be required making accurate adjustment more difficult.

It is also to ke to appreciated that whilst the
illustrated apparatus divides the compressed air 1nto
two flows it is envisaged that the compressed alir may

pbe divided into more than two flows - for example
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three flows 1in respective passages, one of which 1s
provided with a means for increasing molsture content,
one of which 1is provided with a means for reducing
moisture content and one of which is devold of either
of these means.

Furthermore, it 1s to be understood that the
means for increasing moisture content may itself be
provided with means for adjusting the amount of
moisture it adds to the compressed alr, or be mounted
in series with an adjustable air drying means, 1n
which case only one path for the compressed ailr
between the compressor 24 and outlet 12 need Dbe

provided.
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CLAIMS:

1. A method of installing an optical fibre line in
a duct comprising propelling the line along the duct
by gas flow, adding moisture to said gas upstream of
sald duct, monitoring the moisture content of said gas
entering said duct, and adjusting said moisture

content such that 1t is within a predetermined range.

2. A method as claimed in claim 1, wherein moisture
ls added to said gas by bubbling said gas through

water.

3. A method as claimed in claim 1, wherein said gas
flow 1s provided by mixing at least two flows of gas
with different moisture contents, moisture having been
added to at least one of said flows prior to said

flows beling mixed.

4. A method as claimed in claim 3, wherein said
moisture content of said gas entering said duct is
adjusted by adjusting the relative flow rates of said

at least two flows of gas which are mixed.

5. A method as claimed 1n claim 3, wherein at least

one of the flows of gas which are mixed has 1its
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moisture content reduced prior to mixing with said at least

one flow to which moisture has been added.

6. A method as claimed in claim 1, wherein the moisture
content of said gas entering said duct is such that the dew

point thereof i1s greater than about -15°C. and less than about

-10°C.

7. A method as claimed in claim 1, wherein said gas is
air.

8. Apparatus for installing an optical fibre line in a

duct, comprising means for providing a gas flow into the duct
for propelling the line along the duct, said gas flow
providing means having an outlet means connectable to said
duct and including means for adding molisture to the gas
upstream of said outlet means, means for monitoring the
moisture content of the gas being supplied to said outlet

means, and means for adjusting said moisture content.

9. Apparatus as claimed in claim 8, wherein said means
for adding moisture comprises a container for water, a heater
for heating water contained in said container, and means for

passing gas through water contained in said container.

10. Apparatus as claimed in claim 8, wherein said gas
flow providing means comprises at least two gas flow passages

which interconnect upstream of said outlet means, at least one

77568-5
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of said flow passages being provided with a said means for

- 12 -

adding moisture.

11. Apparatus as claimed in claim 10, wherein said means
for adjusting said moisture content comprises valve means for

adjusting the relative flow rates of gas in said flow paths.

12. Apparatus as claimed in claim 10, wherein at least
one of the flow passages 1s provided with means for reducing

the moisture content of gas flowing therein.

13. Apparatus as claimed in claim 8, wherein said

monitoring means comprises a dew point meter.

14. Apparatus as claimed in claim 8, wherein said gas
flow providing means includes means for supplying an optical

fibre line into said duct together with said gas flow.

15. Apparatus as claimed in claim 14, wherein said
monitoring means is downstream of said optical line supplying

means.

16. Apparatus as claimed in claim 14, wherein said
monitoring means is upstream of said optical line supplying
means.
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