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FLOWMETER

The present invention relates to non-mechanical flow meters, in a preferred
embodiment to an electromagnetic flow meter, in particular to a flow meter primarily,
but not exclusively, designed for commercial and network monitoring applications,

and a method of installing the same.

Bulk flow meters monitor large flows of water for water systems management and
commercial billing purposes. An example of a bulk flow meter is our H4000
(HELIX® 4000) Woltmann-type meter in which a rotor rotates in a measuring
chamber receiving a flow of water from the mains supply and a revolution counter
counts the number of revolutions of the rotor to provide a measurement of the
volume of water passing through the meter. The H4000 meter 1s interposed
between flanged upstream and downstream portions of a supply pipe so that the
flow of water in the pipe flows directly through the meter. Such flow meters are
typically referred to as “through-flow” meters. To facilitate maintenance, the
measuring mechanism, including the rotor, measuring chamber and register, is
removable from a body having flanged ends connected to the mains supply to
enable a new pre-calibrated mechanism of the same type to be easily and quickly

installed in the body.

Such “mechanical” flow meters are subject to wear of the moving part or parts of the
meter. Any wear tends to cause the accuracy of the measurement of the amount
of water passing through the meter to deteriorate. Mechanical flow meters are also
prone to damage by suspended solids. As a result, the service life of such meters

can be relatively short.

Electromagnetic meters do not suffer the problems of mechanical wear. However,
one problem with known electromagnetic flowmeters is that they tend to be bulky
devices, requiring substantial structures such as field generating coils and
measurement apparatus attached to the exterior of the conduit in which the flow Is

to be measured. This can limit the applicability of electromagnetic flow meters in

SUBSTITUTE SHEET (RULE 26)
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applications where space is at a premium, for lower flow rates. In addition,
maintenance of the flow meters can be a major undertaking, requiriri‘g removal of a
substantial section of pipe work with associated coils and meter equipment.
Fufthermore, generating a uniform magnetic field across a substantial conduit may

require large amounts of power and may be difficult to achieve.

In at least its preferred embodiments the present invention seeks to solve these and

other problems.

In a first aspect, the present invention provides an electromagnetic flow meter

configured as an insert for insertion into an in-situ housing connected in a flow line.

An electromagnetic flow meter opérates by developing a magnetic field across a
measurement duct, and detecting a Voltage induced in water flowing in the duct, the
magnitude of the induced voltage being related to the velocity of the water flowing
in the duct. As the meter has no moving parts and is unaffected by suspended
solids, its service life could be in excess of 20 years. Electromagnetic flow meters
also tend to have a greater measuring range than mechanical ﬂow meters. Such an
electromagnetic flow meter is described in our International patent application no
WO 98/49528, the contents of which are incorporated herein by reference.

Replacement of mechanical through-flow meters with electromagnetic through-flow
meters of the type described in W098/49528 has not hitherto been contemplated,

since it could be a time consuming, and thus costly exercise to remove the entire
mechanical through-flow meter, including the flanged body connected to the mains

supply, and install the new electromagnetic flow meter.

By configuring the electromagnetic flow meter as an insert for a housing already

connected to a mains supply, this can enable an insert for a mechanical meter to

be easily and quickly replaced to transform the meter into a more accurate and

longer lasting electromagnetic flow meter.
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The insert preferably comprises a flow measurement duct, means for generating a
magnetic field across the duct, and means for deriving a measurement of the rate

of flow of fluid through the duct from the voltage induced by the magnetic field in

fluid flowing through the duct.

In one preferred embodiment, the insert comprises means for diverting part of the
flow of fluid away from the duct. This can enable the amount of fluid flowing through
the duct to be restricted to an amount within the measuring range of the meter, with
the bulk of the fluid being diverted away from the duct. Preferably, the diverting
means comprises at least one channel. The or each channel preferably extends

about the duct. This can aid in minimizing the size of the or each insert so as to fit

inside the housing.

Preferably, said one insert is shaped to provide said at least one channel. This can

enable the duct, generating means, deriving means and said at least one channel

to be provided by a single insert.

Preferably, the or each channel is defined at least in part by the external surface of
the insert. This can simplify the manufacture of the insert. Preferably, the insert is
shaped to provide a pair of said channels extending about respective sides thereot.
The or each channel preferably cbmprises a convergentinlet portion and a divergent
outlet portion. As the duct typically has a convergent inlet portion and a divergent
outlet portion, in order primarily to reduce the spacing between electrodes for
detecting the voltage induced in fluid flowing through the duct, it is advantageous to
shape each channel in a similar manner. This can assist in maintaining the flow of
fluid through each channel at a raie which is proportional to the rate of flow of fluid
through the duct, so that the flow measurement is proportional to the rate of flow of
fluid through the meter, and can also enable the flow of fluid leaving the duct to

recombine with the flow of fluid from each channel with minimum turbulence before

flowing from the housing.

In another preferred embodiment, the meter comprises an additional insert for
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channelling the flow of fluid into the duct. This can enable the mouth of the duct to

- have a different shape to that of the inlet. The additional insert preferably comprises

a sleeve having a convergent cross-section in order to channel the flow of fluid into

the duct.

The present invention extends to an electromagnetic flow meter as aforementioned,

comprising a housing connected to a flow line, the insert being inserted in said

housing.

The housing preferably has an inlet substantially co-axial with an outlet thereof. The

duct is preferably co-axial with the inlet and outlet.

The present invention also provides a method of installing an electromagnetic flow

meter as aforementioned, comprising replacing a cartridge installed in a housing

connected in a flow line with said insert or inserts

In a further aspect, the invention provides a cartridge insertable into a flow
conduit, the cartridge having a through bore defining a flow passage, and metering

means for measuring flow of fluid in the through bore.

In a preferred application, the meter is an electromagnetic flowmeter and the
metering means comprises field generating means for generating a magnetic field

across a fluid passing through the through bore; and sensing electrodes for sensing

a potential developed in a fluid passing through the through bore.

In this way, rather than building a bulky flow meter around a conduit or having to
replace a section of conduit with a flow meter, an electromagnetic flow meter
cartridge can simply be inserted into the conduit without substantially increasing the
dimensions of the conduit. Furthermore, because the through bore has smaller
dimensions than the conduit, the flow velocity through the flow meter is greater than

that in the conduit which can lead to improved measurement accuracy.
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The cartridge is preferably provided in a fluid-proof housing.

The housing may have dimensions to occupy a conduit of predetermined standard
dimensions. For example, the exterior dimensions of the housing may be arranged

to fit within a standard circular or rectangular section conduit in which an insertion

hole has been bored.

More preferably, the conduit is arranged to be inserted into a conduit insertion
housing comprising first and second coupling portions for coupling with respective
upstream and downstream flow conduits and a meter insertion orifice into which a

cartridge containing a flow meter can be inserted.

In a further aspect, the invention provides a flow metering kit comprising:

a conduit insertion housing comprising first and second coupling portions for
coupling with respective upstream and downstream flow conduits and a meter
insertion orifice into which a cartridge containing a flow meter can be inserted; and

an insertable cartridge having a thro'ugh bore defining a flow passage, and

metering means for measuring flow of fluid in the through bore.

A preferred apblication is an electromagnetic flow meter. However, the cartridge
assembly may be used to contain other flow metering equipment, such as a

mechanical flow meter or an ultrasound or other flow meter.

In a further aspect, the invention prbvides a method of installing a flow meter in a

conduit, the method comprising
installing a housing in the conduit, the housing having an opening arranged

to receive a cartridge containing a flowmeter; and

installing a cartridge containing a flowmeter in the housing.

In a related aspect the invention provides a flowmeter for measuring the flow of fluid

in a conduit, the flowmeter comprising:
a metering body comprising a housing containing a non-mechanical
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flowmeter arranged to measure the flow of fluid around the metering body; and

mounting means for mounting the metering body in the path of fluid.

According to a preferred embodiment, the invention provides a flowmeter for
measuring the flow of fluid in a conduit, the flowmeter comprising:
a metering body comprising a housing containing field generating means and

potential sensing electrodes; and
mounting means for mounting the metering body in the path of fluid.

Thus, by mounting the metering assembly inside the conduitin an "inside-out’

arrangement, the dimensions of the flowmeter can be greatly reduced.

Preferably, the metering body is streanilined and preferably also the metering
body is fluid-tight. In a preferred arrangement, the metering body is elongate, and

the mounting means is arranged so that the axis of elongation is substantially

parallel to the path of fluid flow.

Preferably, the dimensions of the metering body are chosen such that the
fluid flow is either substantially undisturbed by the presence of the metering body,
or éuch that the metering body defines the fluid flow. In most cases this means that
the cross sectional surface of the metering body should either be substantially
smaller than the conduit in which the metering body is to be mounted, or large
enough (i.e. not much smaller than the internal section of the conduit) so that the
fluid flow is defined by the (e.g. annular) gap between the internal surface of the
conduit and the external surface of the metering body. The flow will not be strictly
laminar. but it is preferred that the metering body is formed such that the flow is

substantially laminar, at least in the vicinity of the metering body, so as to enable

reliable measurements to be taken.

Advantageously, in one embodiment, the mounting means comprises a
flange arranged to be clamped between adjacent flanges of conduit sections In a

pipeline. This provides a particularly compact and readily insertable arrangement.
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Preferably, the metering body is centrally mounted within the conduit.

In a particularly preferred implementation, the mounting assembly comprises
a flange having means for axially aligning the metering body with the conduit.
Preferably, the alignment means comprises at least one projection, preferably a
plurality of projections arranged to engage with clamping bolts on rotation of the
flange relative to the bolts. Thus, the exterior of the ﬂa_nge preferably comprises a
series of partial spiral sections, the number of spiral sections corresponding to the
number of clamping bolts, for example 4, preferably at least 3, the minimum
diameter being less than the diameter between the bolts and the maximum diameter
being greater than the diameter between the bolts so that a position exists which the
exterior of the flange rests against the bolts. In the case of a flange for a larger

diameter conduit, which may have a large number of bolts, projections may be

- provided to engage with only a proportion of the bolts. Between the boit-engaging

projections, the exterior should preferably have a generally circular section.

In a method aspect, the invention provides a method of installing a flowmeter
in a pipeline, the method comprising:
providing adjacent separated portions of a pipeline and clamping a mounting

flange to which is mounted an internal flowmeter between the adjacent sections of

the flange.

As an alternative mounting arrangement, the flowmeter may be mounted In
a cartridge. The cartridge can be inserted directly into the conduit or into a housing
designed to take the conduit and connected with the remainder of the pipeline.

Preferred features of the present invention will now be described, by way of example

only, with reference to the accompanying drawings in which:

Figure 1 is a perspective view of an in-line mechanical flow meter;

Figures 2 to 5 are perspective views illustrating steps in the installation of a

first embodiment of an electromagnetic flow meter;
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Figure 6 illustrates a second embodiment of an electromagnetic flow meter;

Figure 7 is a perspective view of a third embodiment;

Figure 8 is a perspective view showing detail of the self-centring clamping
flange,

Figure 9 is a plan view of the third embodiment;

Figure 10 is a sectional view of the third embodiment; and

Figure 11 is a schematic perspective view of an insertable cartridge in
accordance with a fourth embodiment of the invention;

Figure 12 is a front view of the embodiment of Fig. 11;

Figure 13 is a section through B-B of Figure 12; and

Figure 14 is a section through C-C of Figure 12;

Figure 15 is an exploded view showing internal detail of the metering body of

the third and fourth embodiments;
Figure 16 is a schematic perspective view of an insertable cartridge in

accordance with the fifth embodiment of the invention;

Figure 17 is a schematic view of the embodiment of Figure 16 showing

interior details;
Figure 18 shows a section through A-A of Figure 17 showing interior details;

Figure 19 is a section through B-B of Figure 17 illustrating tapering of the
through bore upstream and downstream of the measuring location;

Figure 20 shows a perspective view of an insertable cartridge according to

a further embodiment;
Figure 21 shows a side view (in section) of the cartridge of Figure 20; and

Figure 22 shows a section through A-A of Figure 21.

Figure 1 is a perspective view of an example of a mechanical in-line flow meter. The
example is shown in Figure 1 is our H4000 (HELIX®4000) Woltmann-type meter in

which a rotor is rotated inside a measuring chamber by a flow of water received from
the mains supply and the number of revolutions of the rotor is counted to provide a

measurement of the volume of water flowing in the mains supply.

The meter includes a body 10 having co-axial flanged end portions 12, 14 for
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connection in a mains supply pipe between flanged ends of respective pipe
sections. As shown more clearly in Figure 2, as is typical of mechanical flow meters
the measuring mechanism, which includes, inter alia, the rotor, measuring chamber,
revolution counter and register, is housed inside an insert 16 insertable into the body

10 of the meter. This enables the insert 16 to be replaced by a new pre-calibrated

insert at the end of the service lifetime of the meter without having to disconnect the

body 10 from the mains supply.

The installation of an electromagnetic flow meter according to a first embodiment of

the present invention will now be described with reference to Figures 2 to 5.

First, with reference again to Figure 2, insert 16 is removed from the body 10 of the
mechanical flow meter. Referring now to Figure 3, in this first embodiment the insert
14 is replaced by three inserts 18, 20 and 22 of an electromagnetic fiow meter.
Insert 18 comprises a flow measurement duct 24. The duct 24 comprises a non-
magnetic, non-conducting, non-permeable tube eg of a plastics material treated to
render it impervious to water seepage under pressure. The tube has a substantially
rectangular cross-section at its inlet 26 and outlet 28 ends blended by contraction
(converging) and diffusion (diverging) portions to an intermediate portion of
rectangular cross-section through which the rate of flow of fluid through the meter
is determined. The duct 24 is shaped to achieve a uniform flow profile through the -
intermediate portion for a range of fluid flow rates in the duct with minimum variation
in the pressure of the fluid leaving the duct at the outlet. A pair of electrode housings
are provided in the duct, one electrode being disposed in each electrode housing so

that the electrodes are disposed orthogonally across the direction of flow of fiuid in

said flow tube and orthogonal also to magnetic field.

Insert 18 also comprises means for generating a magnetic field across the duct. In
this embodiment the generating means comprises first and second pole pieces for
directing an alternating magnetic field across the measurement duct. Each pole
piece is surrounded by an excitation coil 30 for generating the magnetic field in the

pole pieces, with a return path 32 for the magnetic flux being provided between the
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upper and lower pole pieces

Insert 18 further comprises means for deriving a measurement of the rate of flow of
fluid through the duct from the voltage induced by the magnetic field in the fluid
flowing through the duct. This is provided inside casing 40 of the inlet 18, and
comprises circuitry for calculating the flow rate from the voltage detected by the
electrodes which is induced in the fluid by the magnetic detail. Further details of

this circuitry is contained in our aforementioned International application no

WO098/49528. The casing 40 may include a display.

As shown in Figure 3, the bore of the duct 24 has a different shape than that of the
inlet 42 of the flanged end portion 12 of the body 10. In order to channel fiuid
flowing from the inlet 42 into the duct 24, insert 20 in the form of a convergent
sleeve is insérted into the inlet 42 in order to channel fluid flowing from the inlet into
the duct. A similar insert 22 in the form of a divergent sleeve is inserted into the

outlet of flanged portion 14 in order to channel fluid flowing from the duct to the

outlet.

To install the electromagnetic flow meter, as shown in Figure 4 first the sleeves 20
and 22 are inserted into the inlet and outlet respectively of the flanged portions 12,
14 of the body 10. Insert 18 is then inserted into the body so that the duct 24 is co-
axial with the inlet and outlet, the resultant electromagnetic flow meter being shown
in Figure 5. The measurement of the rate of flow.of fluid through the duct 24 is
proportional to the rate of flow of fluid in the mains supply, and so the circuitry of the
meter can be calibrated so that the display indicates the volume of fluid passing

through the meter.

30

Figure 6 illustrates a second embodiment of an electromagnetic flow meter
according to the present invention. The second embodiment is similar to the first
embodiment, in that an insert 50 comprising a flow measurement duct 24,
generating means, deriving means and a diéplay 52 is inserted into the body 10.
However, in this second embodiment the insert is in the form o'f a cartridge 50
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housing the flow measurement duct, generating means and deriving means. To
minimise costs, the working parts of an electromagnetic flow meter intended for
domestic metering applications may form the basis of the cartridge 50. In this
embodiment, the external surface of the cartridge 50 is shaped to define, with the
internal surface of the body 10, channels 60 extending about the duct 24, so that
only part of the flow of fluid from the inlet 42 enters the duct and the remainder of
the flow of fluid is diverted away from the duct and towards the outlet in flanged - -

portion 14. As shown in Figure 6, each channel 60 comprises a convergent inlet

portion and a divergent outlet portion. In operation, most of the flow of fluid entering

the meter is diverted away from the duct 24 by the channels 60, so that the amount
of fluid entering the measurement duct is within the normal measuring range of the

meter. As the duct has a convergent and divergent portions, in order primarily to

reduce the spacing between electrodes for detecting the voltage induced In fluid

flowing through the duct, it is advantageous to shape each channel 60 in a similar
manner. This can assist in maintaining the flow of fluid through each channel at a
rate which is proportional to the rate of flow of fluid through the duct 24, so that the
flow measurement is proportional to the rate of flow of fluid through the meter, and
can also enable the flow of fluid leaving the duct 24 to recombine with the flow of
fluid from each channel 60 with minimum turbulence before flowing from the outlet
of the body 10. As in the first embodiment, the circuitry of the meter can be
calibrated so that the display indicates the volume of fluid passing through the

meter.

As described above, the present invention enables a mechanical flow meter to be
easily and quickly replaced by an electromagnetic flow meter. In comparison to a
mechanical flow meter, an electromagnetic flow meter is not subject to wear and is
unaffected by suspended solids, and thus has a greater service lifetime. Another
advantage of the present invention is that there is no need to replace the body 10
in order to install the electromagnetic flow meter. Accordingly, installation of the
electromagnetic flow meter is facilitated, as there is no need to disconnect the body
from the mains supply. In addition, the initial investment in the body 10 of the

mechanical meter and its installation is maintained, as the body 10 is not discarded.
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In the above, reference has been made to a H4000 mechanical meter. However, it
will be appreciated that the invention is not limited to replacement of only this
particular type of meter by an electromagnetic flow meter, but is applicable for use

in replacing all types of mechanical meter in which the measuring mechanism is

inserted or otherwise located in a body.

To summarize the above, an electromagnetic flow meter is configured as an insert
for insertion into an in-situ housing connected in a flow line. This can enable a body
previously installed for use with an insert of a mechanical flow meter to be adapted

for use with an insert of an electromagnetic flow meter without having to disconnect

the body from a mains supply.

Referring now to Figures 7 to 10, a third embodiment will now be described.
A metering body 140 contains field generating coils and sensing electrodes (not
shown). This is suspended within the bore 120 of a mounting member 122
comprising a flange by means of 3 symmetrically disposed struts 126. The flange
has four protrusions 128a, 128b, 128c, 128d which extend in a generally spiral
fashion from a relatively small radius over a relatively large radius whereby, on

rotation of the flange, a portion of the projections can be brought into contact with

mounting bolts.

The wiring for the field generating coil and the sensing electrodes is carried

to the exterior through a passage in one or more of the mounting struts 126 and is

connected to a conventional flowmeter control apparatus.
Referring to Figures 11 to 14, a fourth embodiment is shown.

In the fourth embodiment, a similar “inside-out” flowmeter is used. However,
the mounting assembly for this comprises a cartridge 101" which, in this
embodiment, is formed of an upstream housing 101a and a downstream housing
101b. This defines a through bore 144, having an inlet 130 and an outlet 132. A

flowmeter metering body 140 is suspended within through bore. A sealing ring, not
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shown, may be mounted between the two housing portions. The flowmeter metering
body contains field generating means within the flowmeter metering body 140 and
has potential sensing electrodes on the exterior of the flowmeter metering body 140.
Thus, the flow velocity sensed is that of the fluid flowing in the annular space

between the flowmeter body 140 and the interior of the housing 101"

Referring to Fig. 15, the internal structure of the metering body 140 will be
‘explained. The same or similar structure may be employed with the mounting
means of either embodiment, or other mounting structures. The metering body 140
has two electrodes 202 (only one of which is shown) on opposite sides of the body
for sensing the potential developed across the fluid. A further electrode 204,
mounted centrally (here at the upstream end of the body) is provided as an earthing
electrode or earth reference electrode. This is particularly useful in providing an
earth reference when the mounting means does not earth the fluid (for example in
the case of a cartridge made of plastics material; a particularly advantageous
construction comprises a plastics metering body and an earthing electrode mounted
substantially centrally within the fluid). An iron circuit 206 is provided defining coll
spaces 208 in which field generating coils are wound (for sake of clarity, the coils

themselves are not shown in Figure 15).

It will be appreciated that modifications of detail may be made. In particular,
the mounting arrangements may be varied to suit a variety of conduits, the important
principle being that the flowmeter is mounted within a conduit and that the fluid flows
around rather than through the flowmeter. For example, the metering body could
even be mounted in a conventional spool of pipeline, although this of course
diminishes the advantages of having a compact metering body. Metering body
dimensions of the order of a centimetre or two in diameter are possible and
considerable advantages are obtainable in the case of small metering bodies. The
metering body may be formed most advantageously from plastics material. The
principles may, however, be employed with much larger meters, for mounting In
pipelines up to a metre or even more in diameter. In the latter case, a considerable

saving may be made by obviating the need for a large spool in which the meter is



10

15

20

25

30

CA 02437628 2003-08-06
WO 02/063250 PCT/GB02/00493

-14 -

assembled and power requirements may also be reduced. In the case of a large

bore meter in particular, the meter need not be mounted separately, but may be

mounted on a boom, in some cases movably.
A fifth embodiment will now be described.

Referring to Figures 16 to 19, the cartridge has a mounting flange and a fluid
proof housing 312. Within the fluid proof housing is an iron circuit 320 having coills
322a. 322b. Also mounted within the housing and protruding to make contact with
the fluid are electrodes 324. The housing provides a tapered inlet orifice 330 and

tapered outlet orifice 332 either side of metering through bore 334.

The field generating coils and electrodes are connected to the control apparatus of

a flow meter in the normal way.

In certain cases, the metering through bore may have a square section and may be

larger. In certain applications, only a single coil may be provided to generate the

field.

A preferred embodiment is shown in Figures 20 to 22. These drawings show a
cartridge 401 similar to that illustrated in Fig. 11. The cartridge 401 has a bore 402
through which the fluid may flow. A bore 404 is provided in the cartridge (in Fig. 20
at a central position through the top wall of cartridge 401) for receiving a metering
housing 406 having an elongate body. A corresponding bore or recess 408 is
provided in the bottom wall of the cartridge, also for receiving the metering housing
406 (Figs. 21 and 22), so the metering body extends perpendicular to the direction
of flow through bore 402. The metering housing 406 can be of cylindrical section,
but is preferably, as shown at 410 in Fig. 20, of streamlined profile. The metering
housing may also be cylindrical on insertion into cartridge 401, and a wedge shaped
body or similar is attached to the cylindrical metering housing 406 after insertion into

the cartridge so as to form a composite structure having a streamlined section.
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An iron circuit 412 is-provided within metering housing 406. Field generating coils
are located within iron circuit 412 such that a magnetic field is generated whose axis
extends parallel to the metering housing 406. Electrodes 414 are provided for

measuring a potential difference therebetween.

As shown in Figs. 20 to 22, no metering duct is provided. The fluid flows around the

metering body.

Each feature disclosed in the description, and/or the claims and drawings may be

10 provided independently or in any appropriate combination. In particular a feature of

a subsidiary claim may be incorporated in a claim for which it is not dependent.
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Claims
1. A flowmeter for measuring the flow of fluid in a conduit, the flowmeter
comprising:

a metering body comprising a housing containing a non-mechanical
flowmeter arranged to measure the flow of fluid around the metering body; and

mounting means for mounting the metering body in the path of fluid.

2. A flowmeter according to Claim 1, wherein the metering body contains field

generating means for generating a magnetic field in the fluid around the metering

body and potential sensing electrodes for sensing potential induced in the fluid

around the metering body.

3. A flowmeter according to any preceding claim wherein the metering body Is

elongate and is mounted so that the axis of elongation is substantially parallel to the

direction of fluid flow.

4. A flowmeter according to any preceding Claim wherein the metering body is
fluid-tight.
5. A flowmeter according to any preceding Claim wherein the mounting means

comprises a flange arranged to be clamped between adjacent flanges of conduit

sections in a pipeline.

6. A flowmeter according to any preceding Claim wherein the metering body is

centrally mounted within the conduit.

7. A flowmeter according to any preceding Claim wherein the mounting

assembly comprises a flange having means for axially aligning the metering body

30 with the conduit.

8. A flowmeter according to Claim 7 wherein the alignment means comprises
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at least one projection arranged to engage with clamping bolts on rotation of the

flange relative to the bolts.

0. A method of installing a flowmeter in a pipeline, the method comprising:
providing adjacent separated portions of a pipeline and clamping a mounting

flange to which is mounted an internal non-mechanical flowmeter between the

adjacent sections of the flange.

10.  An electromagnetic flow meter configured as an insert for insertion into an in-

situ housing connected in a flow line.

11. A meter according to Claim 10, wherein the insert comprises a flow
measurement duct, means for generating a magnetic field across the duct, and
means for deriving a measurement of the rate of flow of fluid through the duct from
the voltage induced by the magnetic field in fluid flowing through the duct.

12. A meter according to Claim 11, wherein the insert comprises means for

diverting part of the flow of fluid away from the duct.

13. A meter according to Claim 12, wherein the diverting means comprises at

least one channel.

14. A meter according to Claim 13, wherein said at least one channel extends

about the duct.

15. A meter according to Claim 14, wherein the or each channel is defined at

least in part by the external surface of the insert.

16. A meter according to Claim 14 or 15, wherein the insert is shaped to provide

a pair of said channels extending about respective sides thereof.

17. A meter according to any of Claims 13 to 16, wherein the or each channel
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comprises a convergent inlet portion and a divergent outlet portion.

18. A meteraccording to Claim 11, comprising an additional insert for channelling

fluid into the duct.

19. A meter according to Claim 18, wherein said additional insert comprises a

sleeve having a convergent cross-section.

20. A meteraccording to any of Claims 10 to 19, comprising a housing connected

in a flow line, said insert being inserted in said housing.

21. A meteraccording to Claim 20, wherein the housing has an inlet substantially

co-axial with an outlet thereof.

22. A method of installing an electromagnetic flow meter according to any of

Claims 10 to 21, comprising replacing a cartridge installed in a housing connected

in a flow line with said insert or inserts.

23. Aflowmeter comprising a cartridge insertable into a flow conduit, the cartridge
having a through bore defining a flow passage, and non-mechanical metering

means for measuring flow of fluid in the through bore.

24. A flowmeter according to Claim 23 wherein the meter is an electromagnetic
flowmeter and the non-mechanical metering means comprises field generating
means for generating a magnetic field across a fluid passing through the through

bore: and sensing electrodes for sensing a potential developed in a fluid passing

through the through bore.

25. A flowmeter according to Claim 23 or 24 wherein the cartridge is provided in

a fluid-proof housing.

26. A flowmeter according to any of Claims 23 to 25 wherein the housing has
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dimensions to occupy a conduit of predetermined standard dimensions.

27. A flowmeter according to any of Claims 23 to 25, wh_erein the cartridge Is

arranged to be inserted into a conduit insertion housing comprising first and second
coupling portions for coupling with respective upstream and downstream flow

conduits and a meter insertion orifice into which the cartridge can be inserted.

28. A flow metering kit comprising:
a conduit insertion housing comprising first and second coupling portions for

coupling with respective upstream and downstream flow conduits and a meter
insertion oriﬁce into which a cartridge containing a flow meter can be inserted; and
an insertable cartridge having a through bore defining a flow passage, and

non-mechanical metering means for measuring flow of fluid in the through bore.

29. A method of installing a flowmeter in a conduit, the method comprising
installing a housing in the conduit, the housing having an opening arranged

to receive a cartridge containing a flowmeter; and
installing a cartridge containing a non-mechanical flowmeter in the housing.

30.  An electromagnetic flowmeter comprising field generating coils and means
for directing fluid past the field generating coils, the field generating coils and

directing means being for insertion into a conduit, wherein the directing means is not

formed with a measurement duct.

31. A flowmeter substantially as any one herein described or as illustrated in any

of the accompanying drawings.

32. A method of installing an electromagnetic flow meter substantially as herein

described with reference to the accompanying drawings.
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