
A METHOD OP CONSTRUCTION FOR A LOW COST PLASTIC
ULTRASONIC WATER METER FIELD OF THE INVENTION This
invention relates to the creation of a flow
measurement cell and enclosure for an all -electronic
water meter. BACKGROUND OF THE INVENTION Traditional
ultrasonic flow meters are industrial instruments and
are enclosed in rugged, usually metal, pipe shaped
transducer enclosures with integral or separately
mounted electronics. The object of this invention is
to package an ultrasonic flow meter using plastics
suitable for high volume manufacture while giving the
outward appearance similar to a traditional mechanical
water meter. SUMMARY OF THE INVENTION Accordingly this
invention houses the section through which the water
flows, with a separate sealed section for the
electronic parts; the sealing allows operation when
submerged in water. The water meter is typically made
of engineering plastics most suitable for the
application. Typically this will consist of a flow
tube that carries the water flow being measured, this
being constructed of a strong, 



mouldable thermoplastic approved for use with potable
water and an outer case comprising several sections to
house the flow tube, electronics and a lid to protect
the display. All materials used are suitable for use
to the maximum operating temperature .In summary,
according to the present invention, there is provided
an ultrasonic flow meter comprising a pipe having two
ends; electronic circuitry; a first enclosure housing
the electronic circuitry, the first enclosure being
watertight; a second enclosure housing the pipe, the
two ends of the pipe protruding from the second
enclosure, the second enclosure not being watertight;
and a plurality of ultrasonic transducers attached to
an external surface of the pipe in the second
enclosure, each transducer being covered by a
respective cap and sealed from water ingress, each
transducer being connected to the electronic circuitry
by a respective pair of wires. BRIEF DESCRIPTION OF
THE DRAWINGS A typical embodiment of the invention
will now be described with reference to the
accompanying drawings in which: Figure 1 shows a
U-tube implementation of a flow measurement cell,
typically used for pipes up to 25mm bore size; Figure
2 shows a straight tube, angled transducer 



implementation of a flow measurement cell, typically
used on pipes over 25mm bore size; Figure 3 shows how
the internal parts (tube and electronics) fit together
with the outer enclosure; and Figure 4 shows the
detail inside the body that supports the tube and
prevents it rotating and sealed from the electronics
.DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT A s
showing in Figure 1 , the U -tube is constructed from
three main parts, two ends 5 and 7 and a centre body
part 6 . This is needed so as to make the part
mouldable using injection moulding techniques. The
exposed pipe section of the end 5 is threaded to
accept standard fittings and also includes a flatted
area for use with spanners during fitting to reduce
stress on the tube/enclosure assembly as the fitting
is tightened. The two ends 5 are ultrasonically welded
to the centre body section 6 and can typically
withstand pressures to 50 bar. The two transducers 4
with wires 2 and 3 already attached are fixed into two
locating rings on the ends of the tube 5 using an
epoxy resin. The wires are then passed through a cap 1
that is placed over the transducers and then sealed
with a sealant. The transducers are now sealed from
water ingress. This is important as the case design
allows water to ingress into the bottom part of the
enclosure while 



allowing the equipment to continue to operate due to
the sealed transducers and electronics. The transducer
4 is the same diameter as the inside bore of the pipe
so the ultrasonic signal passes through the whole area
of flowing liquid. Figure 2 shows the same process for
a straight through flow tube. The tube is made in a
single piece body 16 with the wedges 18 being at an
angle determined by the pipe diameter and flow range
required. Multiple transducer pairs 14 are used on the
straight design to measure across a wider area or
extend the operating flow range in either a reflection
(vee) or diagonal (zee) configuration. Again, caps 11
are placed over the transducers 14 and sealed to
protect the transducers from water ingress.A s shown
in Figure 3 , the electronic parts fit into the top
half of the enclosure body 111. The top cover 104
holds the LCD viewing window 105 (ultrasonically
welded in place to ensure sealing), circuit board 106
secured by screws 107. The battery 108 is supported in
the main body 111. A waterproof connector 109
interfaces to external equipment. Such connectors
usually have a nut that is tightened from the outside
so to prevent tampering a protective cover is
ultrasonically welded over the top. The assembled to
cover 104, 105, 106 and 107 is screwed 103 to the main
body 111 with an o-ring seal between. Tamper proofing
is achieved by 



potting the screw holes in the top cover 104 and
covering with a label 102 with serial number and other
information required by regulatory agencies. A flip
over lid 101 clips shut over the assembly to protect
the display from direct impacts . The assembled tube
(Figure 3 shows the u-tube arrangement 112, 113, 114
and 115, similar for straight tube) fits into the part
of the main body 111 and is secured using a screw 117
and support 116. Additional support is provided by
detail inside the body to support the tube and prevent
rotation. The wires 113 are passed through the already
fitted cap 112, through holes in the wall half way up
the main body 111 to be connected to the electronics
assembly in the top half. Sealant is used around the
wires where they pass through the divider in the main
body 111 to prevent any water ingress in the bottom
part of the enclosure reaching the top part . The
bottom of the body 111 is covered using a base part
118 which is attached using screws 119. The screw
holes are filled with an epoxy resin and plastic plugs
120 pushed intothe holes which are then sealed. Any
tampering is therefore destructive to the case and
clearly evident . Figure 4 shows the inside main body
from above including battery support 21, battery
location 26, holes for wires from the transducer
assembly in the lower half to pass 



through 25 and support structures for the u-tube 24.
Also shown are mounting points for the top part of the
case 25 and the o-ring seal 23 that ensures the
electronics is sealed from water ingress. Figure 5
shows the inside of the main body from below including
supports for the u-tube 34, holes for the transducers
to pass through 35, mounting points for the bottom of
the case 38 and securing points for the tube 37.
Figure 2 shows the tube in position 39 with screws in
the supports 38. This prevents the meter from damage
by securing the tube inside the case.CLAIMS : 1 . An
ultrasonic flow meter comprising: a pipe having two
ends; electronic circuitry; a first enclosure housing
the electronic circuitry, the first enclosure being
watertight; a second enclosure housing the pipe, the
two ends of the pipe protruding from the second
enclosure, the second enclosure not being watertight;
and a plurality of ultrasonic transducers attached to
an external surface of the pipe in the second
enclosure, each transducer being covered by a
respective cap and sealed from water ingress, each
transducer being connected to the electronic circuitry
by a respective pair of wires. 



2 . The ultrasonic flow meter of claim 1 in which: the
pipe comprises a U -tube, the U -tube comprising two
parallel side tubes joined together by a central tube;
and the ultrasonic flow meter comprises two ultrasonic
transducers, each transducer being attached to a
respective end of the central tube . 3 . The
ultrasonic flow meter of claim 2 in which a diameter
of each of the transducers is equal to an internal
diameter of the central tube . 4 . The ultrasonic flow
meter of claim 1 in which the pipe is a straight pipe
comprising a plurality of wedges for mounting the
transducers at an angle to a surface of the pipe.5 .
The ultrasonic flow meter of any preceding claim in
which the first enclosure comprises a waterproof
connector for interfacing to external equipment . 6 .
The ultrasonic flow meter of any preceding claim in
which the first enclosure comprises an LCD display. 7
. The ultrasonic flow meter of any preceding claim in
which the pipe is formed from a thermoplastic. 


