
Method and Apparatus for Lining a Conduit Technical Field of the
Invention   The present invention relates to lining pipes, including
the provision of a method and 5apparatus to facilitate the lining of
damaged utilities pipes using a quick drying lining material such as
polyurethane. Description of the Related Art Pipes such as those used
to carry water supplies are generally buried underground and 10 thus,
difficult to access for repair and maintenance work. There are
several reasons why maintenance work may be necessitated. Through age
and deterioration utilities pipes may become permeable or cleaning
processes may cause damage to the inner pipe surface. For example,
tubercles form as a result of corrosion inside steel and cast water
mains and consist of layers of corrosion products, such as rust and
the like, which build up over time 15 to form lumps and mounds over
local areas of metal loss. Tubercles can severely reduce the internal
bore of pipes, leading to reduced flow and a necessary increase in
pumping pressure to maintain a supply of water though the pipe. The
various methods known for removing tubercles, such as using rotating
steel flails within the pipe or harsh abrasion techniques, can result
in damage to the inner pipe surface. 20 In order to extend the life
of damaged pipes it is frequently necessary to line the inner surface
of a pipe with an impermeable material. It is known to provide a
rotary sprayer mounted on a small carriage or sledge which can be
moved along inside a pipe and sprays a coaling compound onto the
inner pipe surface; for example US Patent 6,632,475 and 25 European
Patent 0145266. Problematically, such known techniques for lining
pipes have limitations where a carriage is unable to pass through
pipes of lesser dimensions. In particular, domestic water supply
pipes are frequently relatively narrow between the water main and the
30supply point within individual properties. P404GBOO 



2 It is also known in the art to provide a rotary spray head which is
dragged through a pipe which requires lining. The rotary spray head
is attached to a high pressure hydraulic umbilical comprising several
supply tubes. These tubes supply component parts of a 5 lining
compound, heated oil to keep those components fluid, and an air
supply to drive the spray head.   Again, such techniques have
limitations in terms of the minimum internal pipe diameter through
which the spray head can pass or being unable to function if the
internal walls of 10 the pipe are uneven or stepped. The above
problems are not restricted to the introduction of just spray heads
or lining material delivery systems into pipes, particularly small
bore pipes, but such problems also extend to the introduction of
other instruments into pipes for the purposes of monitoring
15conditions within the pipes. Summary The present invention seeks to
provide a technique for allowing the simple and reliable location of
an instrument within a pipe. It is also particularly applicable to
use with small 20 bore pipes which are unsuitable for accommodating
instruments which require passing through the pipes in order to
monitor conditions and/or delivery materials into the pipe such as
but not restricted to lining materials. Where used to locate an
instrument such as a spray head for lining pipes, the present
invention seeks to provide a technique for efficiently and evenly
lining pipes, in particular those of lesser or varying internal 25
diameter and to avoid problems caused by spraying devices becoming
wedged in pipes. 



Accordingly, a first aspect of the present invention provides an
apparatus for locating an instrument within a pipe, the apparatus
comprising a body portion defining a cavity therein, a pipe
engagement region for slideable engagement with a pipe, and an 30
instrument retention portion for receiving at least a portion of an
instrument therein and retaining the instrument in position relative
to the body,  3 In this way, the instrument may be reliably located
within the body.     In one embodiment, the apparatus further
comprises an instrument received within the 5instrument retention
portion and extending at least in part into the cavity. By extending
at least in part into the cavity, the instrument is therefore being
reliably located relative to the cavity. Thus, any sliding movement
of the body relative to the pipe will result in relative movement
between the instrument and the pipe as the instrument is 10retained
in position relative to the body. The instrument according to any
aspect of the present invention preferably comprises a spray head.
However, it will be appreciated that the instrument may comprise any
instrument which requires location within a pipe, such as but not
restricted to, a sensor 15 (including a temperature sensor, air
sensor, moisture sensor or the like), a sampling device (including an
air sampling device, fluid sampling device, or the like), an
injecting device (to inject an additive or the like into the pipe), a
camera such as a fiber optic camera device or the like to view the
inside of the pipe, or any other.suitable instrument which requires
reliable location within a pipe. 



20 When in use with a pipe defining a pipe cavity, the pipe
engagement region may be slideable relative to the pipe between a
first configuration where all or part of the cavity is external to
the pipe cavity and a second configuration where all or part of the
cavity is located within the pipe cavity. 25 Preferably, when in the
first configuration, the whole of the cavity is located outside of
the pipe cavity and/or preferably, when in the second configuration
the whole of the cavity is located within the pipe cavity.  4 The
slideable movement of the body relative to the pipe allows the
instrument retained within the instrument retention portion to be
inserted and removed from the pipe cavity as desired, without
disruption to the pipe once the apparatus is in place relative to the
pipe. 5 A second aspect of the present invention provides an
apparatus for locating an instrument within a pipe, the apparatus
comprising a housing having pipe engagement portions for engagement
with a pipe, the housing defining a housing cavity, and a body
portion in slideable engagement with the housing, the body portion
defining a cavity therein, and having an instrument retention portion
for receiving at least a portion of an 10instrument therein and
retaining the instrument in position relative to the body. Thus, the
housing is located in position relative to the pipe in which the
instrument is to be located, in use, and engaged with the pipe.
Preferably, the housing is sealably engaged with the pipe. The
engagement means may comprise any known engagement means suitable for
engaging the housing to the pipe, including but not restricted to,
threaded engagement, frictional engagement, bolted engagement, or the
like. 20 The apparatus may further comprise an instrument received
within the instrument retention portion and extending at least in
part into the cavity.   As mentioned above, the instrument preferably
comprises a spray head. However, it will be appreciated that the
instrument may comprise any instrument which requires location 25
within a pipe. In one embodiment, the body portion is slideable
relative to the cavity between a first configuration where all or
part of the cavity is outside of the housing cavity and a second
configuration where all or part of the cavity is located within the
housing cavity.  5 



Preferably, when in the first configuration the whole of the cavity
is located outside of the housing cavity and/or preferably, when in
the second configuration, the whole of the cavity is located within
the housing cavity. 5 Preferably, the housing cavity is contiguous
with the pipe cavity following engagement of the apparatus with the
pipe. This allows the location of the instrument relative to the pipe
to be reliably controlled. Therefore, if the instrument is required
to be centrally located within the pipe, then the instrument
retention portion can be positioned so as to locate an instrument
received therein centrally within the cavity. Thus, when the body is
slideably 10 moved relative to the housing so as to align the cavity
with the housing cavity, the instrument will be located centrally
relative to the pipe cavity as the housing cavity is contiguous
relative to the pipe. A further aspect of the present invention
provides a method of locating an instrument 15 within a pipe, the
pipe defining a pipe cavity, the method comprising the steps of
providing an apparatus according to a second aspect of the present
invention, bringing the apparatus into engagement with a pipe,
providing an instrument, bringing the instrument into engagement with
the instrument retention portion, and sliding the body portion
relative to the housing to bring at least a portion of the instrument
into the housing cavity. 20 Preferably, the housing cavity is
contiguous with the pipe cavity following engagement of the apparatus
with the pipe. The apparatus and method of the present invention are
particularly applicable to applying 25 lining material such as, but
not limited to, quick-setting two part lining materials such as
polyurethane (PU) and the like, to small bore pipes. With small bore
pipes, it is not possible and/or effective to drag a spray head along
the pipe to apply the lining material to the interior walls of the
pipe. Furthermore, it is not possible to simply attach a delivery
tube the pipe in the conventional way to delivery lining material
into an air flow to coat 30the interior surfaces of the pipe as
halting the delivery of lining material, once the lining operation is
complete, in order to remove the delivery tube from the pipe results
in  6 blockage of the delivery tube due to the quick-setting nature
of the lining material. Thus, the apparatus of the present invention
allows the spray head to be easily inserted into the pipe cavity to
deliver lining material into the airflow through the pipe, the simple
removal of the spray head from the pipe cavity (whilst still
delivering lining material through the 5 spray head) followed by
delivery of cleaning fluid through the spray head as full delivery of
lining material is halted such that blockage of the spray head is
prevented. 



In addition, it is possible to take a sample of the lining material
both before insertion of the spray head into the pipe cavity and
removal of the spray head from the cavity to 10 ensure that the
correct mix of lining material has been provided into the air flow.
This is clearly not possible using a conventional delivery tube fixed
in place to the pipe. According to a further aspect of the present
invention there is provided a method of lining an internal wall of a
conduit, the method comprising the steps of carrying a diffused 15
lining material in a fluid flow, and passing the fluid flow through a
conduit, wherein the diffused lining material is deposited
progressively onto the internal conduit wall. Advantageously, the
present invention enables pipes of various internal diameters to be
evenly lined with a lining mix. In particular, benefit is provided by
this invention because 20 pipes having a lesser internal diameter can
be efficiently lined. The technique is particularly, but not
exclusively, effective for lining pipes having an internal diameter
of between 15mm and 50mm. The lining material is injected through a
nozzle under pressure into the fluid flow. 25 Advantageously, this
causes droplets of the lining material to be substantially evenly
diffused in the fluid flow. The term diffused denotes a spray or mist
in the context of this description.   The method may further comprise
the steps of producing the lining material by mixing at 30 least two
components under pressure. For example, the at least two components
may comprise polyurethane and a hardener compound.  7 The method may
further comprise the steps of curing the deposited lining material by
passing heated fluid through the lined conduit. 5 The fluid flow may
be a pressurised gas, preferably air. 



According to a further aspect of the present invention there is
provided an apparatus for lining a conduit, the apparatus comprising
a fluid flow supply providing a fluid flow directed through the
conduit, and a diffusion means diffusing a lining material into the
10fluid flow. Preferably, the apparatus further comprises a pressure
regulator for regulating the pressure at which the lining material is
injected into the fluid flow and/or a fluid flow pressure regulator
for regulating the pressure of the fluid flow supply such that the
15diffused lining material is deposited progressively onto the
internal conduit wall. The conduit may be a pipe, preferably a
domestic water supply pipe. Preferably, the lining mix is applied to
a recently cleaned pipe surface to ensure effective adhesion. 20 In
one embodiment, the diffusion means is an injection system comprising
at least one vessel containing components of the lining material, a
dispensing tube connected to the exit point of each vessel, each
dispensing tube having a internal diameter dependent upon a
predetermined ratio of the component to be dispensed from each
vessel, and a mixer tube for mixing the components forced through the
dispensing tubes and a nozzle for 25injecting the mixed lining
material in a pressurised diffused form. In one embodiment, the
apparatus further comprises a substantially transparent monitoring
tube for attaching to the terminal end of the conduit so that the end
of the lining process may be observed.  8 Advantageously, the
injection system may be pressurised by a conventional dry compressed
gas supply. This has the additional advantage of avoiding any
condensation forming in the vessels (which may alternatively be known
as pressure pots to the skilled person). 



5 An exhaust filter may be connected at the terminal end of the pipe
to be lined or, preferably, to the end of the monitoring tube.
Advantageously, the carrier air supply can also be utilised for
curing the lining mix and is 10conveniently already connected to the
lined pipe. Brief description of the Drawings Embodiments of the
present invention will now be described, by way of example, with
reference to the accompanying drawings in which: Figure 1 is a
schematic diagram of an injection system in accordance with a first
embodiment of the present invention; Figure 2 illustrates a
cross-section through the carrier air pipe also including the nozzle;
Figure 3 is a schematic diagram of the injection system of the
present invention in an exemplary operational arrangement;
Figure 4 is a schematic diagram of a further embodiment of a spray
head assembly in 25 accordance with the present invention; Figure 5
is a front-elevation of a further embodiment of an instrument
locating apparatus the present invention;  9 Figure 7 is a plan view
of the embodiment of figure 5. Detailed Description of Embodiments 5
Figure 1 shows a schematic diagram of an embodiment of an injection
system 10 having two pressure pots 12, 14. Each pressure pot 12, 14
has a respective inlet 16, 18 at one side and a respective outlet 20,
22 at a substantially opposite side. A dry gas supply tube 24, having
an integrated pressure regulator 26, is in fluid connected at each of
respective inlets 16, 18 of pressure pots 12, 14 and a dispensing
tube 28, 30 is connected at the 10 respective outlets 20, 22 of
pressure pots 12, 14. The dispensing tubes 28, 30 are of differing
diameter dependent upon the required ratio of material to be
dispensed from the pressure pots 12, 14. A non-return valve 32, 34 is
integrated into each respective dispensing tube 28, 30 prior to both
dispensing tubes 28, 30 entering a mixer tube 36. In greater detail,
Figure 2 illustrates that the terminal end of the mixer tube 36 is
attached to 



15a nozzle 38 having a flattened oval cross-section. The nozzle 38
passes through a preferable air-tight hole in the wall of a carrier
air supply pipe 40. In operation, a dry compressed gas supply 42
feeds the dry gas supply tube 24 and so dry gas passes through the
pressure regulator 26 and, following a division in the gas supply 20
tube, passes through inlets 16, 18 of each respective pressure pot
12, 14. In this exemplary embodiment, the first pressure pot 12
contains a hardener compound and the second pressure pot 14 contains
polyurethane. The pressure of the dry gas entering the pressure pots
forces the hardener and polyurethane to exit the pressure pots into
the respective dispensing tubes 28, 30 and through the non-return
valves 32, 34. The mixer 25 tube 36 functions to evenly combine the
hardener and polyurethane. Still under pressure, as controlled by the
pressure regulator, this mix then passes through the nozzle 38. The
flattened oval-shape of the nozzle exit provides a fan-shaped spray
of lining mix. A high velocity airflow 44 is established along the
carrier air supply pipe 40 and 30 consequently the mix spraying out
through the nozzle 38 is carried by the airflow through the carrier
air supply pipe 40. The exit of this carrier air supply pipe is
connected to a  10 pipe which requires lining. Thus, the polyurethane
mix carried by the airflow enters the pipe and is deposited as an
even coating on the pipe wall. Further polyurethane mix carried by
the airflow flows through the pipe until it reaches the leading edge
of the coated internal wall. At this point, due to the increase in
internal diameter between the 5 coated and uncoated pipe, the airflow
accelerates to a turbulent flow and deposits the polyurethane mix
onto the pipe wall. This lining process is additionally assisted by
the different adhesion characteristics of the coated and uncoated
pipe. Namely, the polyurethane mix adheres to the uncoated pipe with
greater efficacy than to the coated pipe wall area. In this way, a
progressive and even coating of polyurethane mix is 10 deposited on
the inner surface of the pipe length. In an alternative embodiment,
the high velocity airflow can be established in. the pipe which
requires lining and the nozzle can be arranged to feed the lining mix
directly into the same pipe. This removes the need for a carrier air
supply pipe. In a preferred embodiment, the dry gas supply pressure
is 7 Bar and the carrier air supply pressure is 2 Bar. Generally, the
pressure of the injection system is regulated by the pressure
regulator to be between 3 Bar and 5 Bar greater than the carrier air
supply pressure. A dry gas supply is required to avoid condensation
forming in the pressure pots. 



As described above, the dispensing tubes are of differing inner
diameter dependent upon the required ratio of material to be
dispensed from the pressure pots. In an exemplary embodiment, a 4:1
ratio of polyurethane to hardener would be realized by a first
dispensing tube of inner diameter 8mm and a second dispensing tube of
2mm. 25 The skilled person would be aware that the lining mix may be
of a different type to the polyurethane and hardener of the described
embodiment. Other suitable materials may be used, either alone or in
combination. Thus, alternative embodiments may include one or several
pressure pots. Furthermore, the temperature of the carrier airflow
may be 30 controlled to provide the required temperature for the
specific usage of the lining arrangement. Specifically, the
temperature of the carrier airflow can be altered dependent  WO
2009/103997PCT/G112009/000481 11 upon the type of lining mix, the
length of the pipe to be lined, the ambient temperature, etc.     The
velocity of airflow in the carrier air supply is preferably between
20 and 40 metres 5 per second. It is noted that the non-return valves
function to avoid blow back of material through the dispensing tubes.
Furthermore, it will be apparent to the skilled person that the
components of the present injection system do not necessarily need to
have the 



10orientation illustrated in Figure 1, as the gas pressure would also
force the pressure pot contents through the dispensing tubes and
mixer tube in other orientations. In a preferred embodiment of the
present invention, the mixer tube is a static mixer tube and in
particular, a KenicsTM static mixer tube. 15 Figure 3 shows a
schematic diagram of the injection system 10 of the present invention
operating to line a buried domestic water supply pipe 46 between a
water main 48 and a stopcock 50 at a domestic property. In this
operational arrangement, where the start of the pipe to be lined 46
is difficult to access, it is most convenient to utilize a flexible
20 connection tube 52 between the carrier air supply pipe 40 and the
start of the pipe to be lined. At the terminal end of the water
supply pipe 46, a clear monitoring pipe 54 is attached between the
stopcock SO and an exhaust filter 56. In operation, the lining mix
carried by the airflow originating from the injection system 25 10 is
fed via the flexible connection tube 52 to the start of the pipe 46
to be lined. The lining process proceeds until it is observed that
the lining process has reached the clear monitoring pipe 54. At this
time the injection system 10 is switched off to stop the injection of
further lining material in the carrier air supply pipe 40. In a
preferred embodiment, the following step is taken in order to assist
in curing the lining mix The 30 carrier air supply 58 continues to
supply an airflow but at a reduced pressure, for example, less than
0.5 Bar, and thus hot air is blown through the lined pipe 46 to cure
the  WO 2009/103997PCT/GB2009/000481 12 lining mix. Typically, this
takes approximately 5 minutes. Finally, all equipment is disconnected
from both ends of the lined pipe. Figure 4 shows a further embodiment
of an injection system in the form of a spray head 5 100 in
accordance with the present invention. Pressure pots 112, 113 and 114
(not shown) are provided which supply cleaner fluid 112', activator
113' and base product 114', respectively, under pressure by means of
respective pumps (not shown) to mixer tube 136 via dispensing tubes
128, 130. It will be noted that due to the presence of selective
valve 150 delivery of both cleaner fluid 112' and activator 113' at
the same time 10is not possible. Selective valve 150 may be operated
to select either cleaner fluid 112' or 



activator 113' for delivery through dispensing tube 128.   The supply
of base product 114' to mixer tube via dispensing tube 130 is
controlled by valve 134. Similarly, the delivery of either cleaner
fluid 112' or activator 113' via 15dispensing tube 128 to mixer tube
136 is controlled by valve 132. The combination of activator and base
product when mixed provide a quick-setting polyurethane lining
material, which sets within 5 to 10 seconds. 20 Spray head 100 is
provided with a nozzle 138 which is located within spray head shuttle
200 which is, in turn, located contiguously with domestic water
supply pipe 146 through which a high velocity air flow 144 is
provided. Spray head shuttle 200 is shown in more detail in figures 5
to 7. 25 Spray head shuttle 200 comprises a housing 210 defining a
housing cavity 220. Spray head shuttle 200 is provided with pipe
engagement regions 230 which, in use, sealably engage with domestic
water supply pipe 146 in a conventional manner such that housing
cavity 220 is contiguous with the cavity within domestic water supply
pipe 146 (not 30 shown).  13 Spray head shuttle 200 is further
provided with a body portion 240 which is received in part within
housing 210 and is slideable relative to housing 210 in a direction
shown by the arrow in figure 5. It will be appreciated that once
moved in the direction shown by the arrow in figure 5, the body
portion 240 may be returned to its initial position (as 5 shown in
figure 5) by slidably moving body portion 240 in the opposite
direction to that shown in the arrow.    Body portion 240 defines a
cavity 250 therein and is provided with an instrument retention
portion 260 in which an instrument such as spray head 100 of figure 4
may be 10retained, in use. Thus, in use: 1. Spray head shuttle 200
should be located within a break in domestic water supply 15  pipe
146 such that housing 210 is in sealed engagement with domestic water
supply pipe 146 by bringing pipe engagement portions 230 of housing
210 into sealed engagement with domestic water supply pipe 146 such
that cavity 220 of housing 210 is contiguous with domestic water
supply pipe 146; 



202. A controlled air flow of selected flow rate is then provided
though domestic water supply pipe 146; 3. Spray head 100 should be
positioned within instrument retention portion 260 of body portion
240 of spray head shuttle 200; 25 4. Valves 132 and 134 of spray head
100 should be closed and pressure pots 112, 113, 114 filled with
cleaner fluid 112', activator 113' and base product 114'
respectively;  14 respectively. Since valves 132 and 134 are closed,
cleaner fluid 112', activator 113' and base product 114' will be
recycled within pressure pots 112, 113, 114 respectively until
needed; 56. Pressure pot actuators and heaters (not shown) are now
turned on to ensure that the activator 113' and base product 114'
remain fluid and heat to the required temperature for use in lining
the domestic water supply pipe 146; 7. Base product 114' is diverted
from recycling at pressure pot 114 to mixer tube 10 136 by opening
valve 134. Base product 114' will then be discharged from nozzle 138
of spray head 100. This discharged base product 114' should be
collected in a container; 8. Valve 132 should be opened to allow flow
through dispensing tube 128 and valve 15 150 operated to allow the
selective flow of activator 113' through dispensing tube 128 to mixer
tube 136. Base product 114' and activator 113' will mix at mixer tube
136 and mixed lining paint will now be discharged from nozzle 138 of
spray head 100. This discharged mixed lining paint should be
collected for around 90 seconds to ensure a consistent mix has been
achieved, a sample should then be 20collected over a 5 to 10 second
time period and stored; 9. Body portion 240 of spray head shuttle 200
should then be slideably moved relative to housing 210 to bring
cavity 250 of body portion 240 into housing cavity 220 of housing 210
until the cavity 250 and housing cavity 220 are aligned 



25 with one another. Spray head 100 is then accurately located within
housing cavity 220 of housing 210. Nozzle 138 of spray head 100 will
then be accurately located within airflow 144 through domestic water
supply pipe 146 and the mixed lining paint will be delivered into the
air flow 144 and distributed on the interior walls of domestic water
supply pipe 146 as described previously;  15 10. Once sufficient
material has been released to coat the required length of domestic
water supply pipe 146, body portion 240 of spray head shuttle 200 is
moved relative to housing 210 by sliding body portion in a direction
opposite to that shown by the arrow in figure 5. This will lift
cavity 250 out of housing cavity 220  5 and remove nozzle 138 of
spray head 100 from air flow 144 through domestic water supply pipe
144. Discharged mixed lining paint should then be collected once more
and a sample taken and stored; 11. Valve 150 should then be operated
to selectively stop the flow of activator 113'  10 through dispensing
tube 128 and allow cleaner fluid 112' to flow through dispensing tube
28 to mixer tube 136 and the air supply to cleaning pump (not shown)
switched on to flush the mixer tube 136 and nozzle 138 with only base
product 114' and cleaner fluid 112'; 1512. Once all traces of
activator 113' have been removed from dispensing tube 128, mixer tube
136 and nozzle 138, valve 134 may be operated to prevent flow of base
product 114' though dispensing tube 130 and pressure pot 144 returned
to recycle mode; 2013. Cleaner fluid 112' should be flushed through
mixer tube 136 and nozzle 138 until they are cleaned which will be
visible as the discharged solution from nozzle 138 will become clear;
14. Valve 132 can then be closed to prevent further flow of cleaner
fluid to the mixer 25tube 136 and the air supply (not shown) to
pressure pot 114 switched off. It will be apparent to the skilled
person that the present invention also provides benefit in minimising
the amount of lining mix that is wasted in the lining process.
Specifically, the pressure parameters of the dry gas supply and the
carrier air supply may be adjusted to 



30ensure that the correct density of lining mix droplets in the
carrier airflow results in the  WO 2009/103997PCT1GB20091000481 16
required thickness of lining mix adhering to the pipe walls. In this
way there is a negligible amount of lining mix carried in the exhaust
airflow into the exhaust filter. It will be appreciated that the
spray head may be replaced by any instrument which 5 requires
location within a pipe, such as but not restricted to, a sensor
(including a temperature sensor, air sensor, moisture sensor or the
like), a sampling device (including an air sampling device, fluid
sampling device, or the like), an injecting device (to inject an
additive or the like into the pipe), a camera such as a fiber optic
camera device or the like to view the inside of the pipe, or any
other suitable instrument which requires reliable 10 location within
a pipe. Improvements and modifications can be made to the foregoing
without departing from the scope of the present invention.  17 CLAIMS
1. An apparatus for locating an instrument within a pipe, the
apparatus comprising: a. a housing portion defining a housing cavity
therein; 5b. a pipe engagement region to sealably engage with a pipe
such that the housing cavity is contiguous with the pipe; and 



c. an instrument retention portion within an instrument cavity in
slideable engagement with the housing portion, and in which said
instrument retention                  portion is arranged to receive
at least a portion of an instrument therein so as 10to retain the
instrument in position relative to the instrument cavity; wherein
each of said instrument cavity and housing cavity has a longitudinal
axis extending perpendicular to the direction of sliding of the
instrument cavity relative to the housing portion, and 15wherein, in
use with a pipe defining a pipe cavity therethrough, the instrument
retention portion is slideable relative to the housing portion
between a first configuration where the instrument cavity is external
to the housing cavity and a second configuration where the instrument
cavity is located within the housing cavity, and in said second
configuration the longitudinal axes of the instrument 20cavity and
housing cavity are aligned with the pipe.        2. An apparatus
according to Claim 1, further comprising an instrument received
within the instrument retention portion and extending at least in
part into the instrument cavity.       3. An apparatus according to
Claim 1 or Claim 2, wherein the instrument comprises a
sprayheadtodeliveracoatingmaterialforthepipe. 4. An apparatus
according to any preceding claim, wherein in the first configuration
the whole of the instrument cavity is located outside of the pipe
cavity.         5. An apparatus according to any one of Claims 4 to
6, wherein in the second 35configuration the whole of the instrument
cavity is located within the pipe cavity. 6. A spray head shuttle for
locating a spray head within a pipe, comprising: a. a housing portion
having pipe engagement portions to sealably engage the shuttle with a
pipe, the housing portion defining a housing cavity; and 40b. an
instrument retention portion within an instrument cavity in slideable



engagement within the housing portion, and in which said instrument
retention  18 portion is arranged to receive at least a portion of a
spray head therein and to retain the spray head in position relative
to the instrument cavity,        wherein each of said instrument
cavity and housing cavity has a longitudinal axis 5extending
perpendicular to the direction of sliding of the instrument cavity
relative to the housing portion, and wherein, in use with a pipe
defining a pipe cavity therethrough, the instrument retention portion
is slideable relative to the housing portion between a first
configuration where the instrument cavity is external to the housing
cavity and a  10 second configuration where the instrument cavity is
located within the housing cavity, and in said second configuration
the axes of the instrument cavity and the housing cavity are aligned
with the pipe.    7. A spray head shuttle according to Claim 6,
further comprising a spray head received within the instrument
retention portion and extending at least in part into the
15instrument cavity. 8. A spray head shuttle according to either of
Claims 6 and 7, wherein in the first configuration the whole of the
instrument cavity is located outside of the housing cavity. 20 



9. A spray head shuttle according to any one of Claims 6 to 8,
wherein in the second configuration, the whole of the instrument
cavity is located within the housing cavity.         10. A method of
locating an instrument within a pipe, the pipe defining a pipe
cavity, the 25method comprising the steps of: a. providing an
apparatus according to any one of claims 1 to 5 or a spray head
shuttle according to any one of Claims 6 to 9; b. sealably engaging
the apparatus or spray head shuttle with a pipe using the pipe
engagement portions; 30c. providing an instrument; d. bringing the
instrument into engagement with the instrument retention portion; and
e. sliding the instrument retention portion relative to the housing
portion to bring at least a portion of the instrument into the
housing cavity. 35 11. A method according to Claim 10, wherein the
housing cavity is contiguous with the pipe cavity following
engagement of the apparatus or spray head shuttle with the pipe. 


