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A METHOD OP CONSTRUCTI ON FOR A LOW COST PLASTIC
ULTRASONI C WATER METER FI ELD OF THE | NVENTI ON Thi s
WO pooaf2i3eh rel ates to the creation of a fl ow PCT/GB2006/002825
nmeasurenent cell and enclosure for an all -electronic
wat er neter. BACKGROUND O~ THE | NVENTI ON Tr adi ti onal
ultrasonic flow neters are industrial instrunents and
are enclosed in rugged, usually netal, pipe shaped
at MePadUCeR eBREPRUCEION FORI At BBWAbOST BERSTREELY.TRASONIC
nount ed el ectronics. The object of this invention is
to package an ul trasoni"ATBRWMERBRr using pl astics
suitabl e for high volume nmanufacture while giving the
outward appearance simlar to a traditional nmechanical
FIBabeorneHEr INBEWVEEN OF THE | NVENTI ON Accordingly this
I nventi on houses the_section through which the water
f1 onRISwitKeBt separatetesaredtieceiention ehea flow
me§LBELHAALCoRRTt Snat BR-568h109F8L! AMS, PPELBLLLPWNE N at e
subnerged in water. The water neter i1s typical ?y made
meperengi neering plastics nost suitable for the
application. Typically this will consist of a flow
tube that carries the water flow being neasured, this

BAORGRQURDNOY T UREeONVENBISK T ONg,

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

gimilar 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 1lid to protect the display. All
materials used are suitable for use to the maximum operating

temperature.
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noul dabl e t hernopl astic approved for use with potable
wat er and an outer case conprising several sections to
whowsm@he fl ow tube, electronics and a |id toPQI/GBe@6/002825
the display. All materials used are suitable for use
to the maxi mum operating tergperature .In sunmary,
according to the present invention, there is provided
an ultrasonic flow nmeter conprising a pipe having two
ends; ShRGLFPNI Sc6bF&E TYo BhéipBEsERE! ORVERL DOHSI Plere
the electronic circuitry, the first encl osure being
isyprevidgit anaubecasanenct bewreeteustomprheind pe, Pibe
e t he_pj ot ruding. fromtheg.seco
hab i 080 Shand e ReBERBERe ST R i RE e e
hoasithg pheralééyrohidl ¢iacontey| rensdiicess ahdéboBetdetbeing
an external surface of_ the pipe in the second
waleREt 59F &, 2 eBRFCRT PRERILT DS LRV eF Y BiPa, the two

endESPECERYEL L8R FRG: SEAL Y FFOM VRL Che b9 €85:168G e, the

transducer” bei ng connecied to the electronic circuitry
se¢ynd erchestiyenphaibpe iy waltsrt BRIMEF DESCRIPTUOA OFy of
THE DRAW NGS A.typical, enbodi ment_of the inventipn
a1 TR R PH TR et Te Sorbice of
thacsDpPanyi tige ds8PbNYSehdl e, EhGHIT ErdnSHOY¥ST dbeing
U-tube inplenentation of a fl|low neasurenent cell

COYSHTE PY y= UEREPEBF 1 1 el 1aRd et bbFem s¥2keer FggiFess.
cadn SEPYR=GuSLF A IMhg Tehithe ANGY 8 TERDSHIESE ronic 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.
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i mpl ementation of a flow neasurenent cell, typically
used on pi pes over 25mm bore size; Figure 3 shows how

wao b@7ioeses nal parts (tube and el ectronics) fitPE€DGBRIVEI002825
with the outer enclosure; and Figure 4 shows the
detail inside the body that 3upports the tube and
prevents it rotating and sealed fromthe el ectronics
. DETAI LED DESCRI PTI ON OF A PREFERRED EMBODI MENT A s

DESRAWEY pEdRIGU®NL oF theRSFHRRED EMEOPIMeiCct ed from
—three main parts, two ends 5 and /7 and a centre body

par As6 shomiing iig Fdeye® do &t §-vatbe tilse qeamsttructed from
I | e j inj-ecti | di hnj .
S R P e s S TR AP S oD pare 6.
Thadecdpt nefkdrdarsd fas tiongakandthel partnalondenbd of hatined
. area . for use with spanners during fitting to reduce
ln§FF%§§noW dingh &, '$8iG%e assenbly as the fitting
is tihghtgpededTRa do@e2tdSmd i endl s aniicakhy-ieleded o
to the centre body section 6 and can typically
aagieitys sdgadgres fitds ngs 5@ ad soThHaclwelesr anddacsesl 4rea

. - | ' d fi d i
folwozl:%te%%% %E%rl]%lne%t% d’u%gxé g;ftt%%gl%t t%r ?fgdlu .% g,ltg:%% st Vc\DKI)l the

rin € én ube usin
tubpyxnclesure Ee@anbles aar e hiehén tpdssed st hrighgknadcap 1
that . is placed over the_transdycers and_then seal ed

wi t T8 $¥81 SREAS PhETer aSdgeord Carld YnyR1oes) &@ fhemeentre
bolt @edtRBHEES antlichin $y/TRANEINLiRBRGC TR L85G o 50

all ows water to ingress’into the bottompart of the
bagncMbsutwowideasducers 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.
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all owi ng the equi pnent to continue to operate due to
the seal ed transducers and el ectronics. The transducer
wa@2003/02d325 same di aneter as the inside bore of PEEGBR(®E/002825
so the ultrasonic signal passes through the whole area
of flowng liquid. Figure 2 shoews the sanme process for
a straight through flow tube. The tube is nmade in a
singl e piece body 16 with the wedges 18 being at an
anghg Qﬁb@hWhﬁeﬁlgmrbhg Pip@ @u@@%&%hlén@aytgwf&%nq%to the
required. Multiplé transducer pairs 14 are used on th
tOBthaﬂéhpfdﬁhﬁgﬁnﬂéOﬁ§§§ub@d¥cﬂéés gh@i o sovgrorl 04 holds
X d.the.ope l.ew r [ refl ecti
B B T v ALt o EES
toaersplkacedadyean)t heitrcansdbeats 1@6a@éc&e@6e%yt@crews 107.
protect the transducers fromwater ingress.A s shown

ThenbeEGGEY 308 {FeSUPBOLF6AI dlphPes "L PREY LHd -t op
wah@kﬁr@gftB%nﬁ@%k%%uﬁ@9b9ﬂ¥e}%éce£h%ot%&t% PHER %%ﬁlpment
ds the LCD view ng w ndow 105 (ul trasoni cal
Sumbldeunentpracesuelémshageseahungﬁhaclneutughaam@dlmﬁom
secu ed scr e battery 108
end L Ry Bt 81PrERErtt SRPPOGL By AnBePGRTO0E

u1tﬂagbﬁaeas190w@xa@anabeequheneab Puehaeeer®lEd $0 cover
ally have a nut that is tlghtened fromthe outside

10%0 %85pré9énﬁn§aﬁﬁérFﬁgsﬁrEWQ eePBvECCElier mpdn body 111

t I I r
Ml e e SR S G

poboiyglthewsthewnholesngnsehk bepweenerTagperndr cofiemdng
wi%ﬁ gcyéggfd18¥ with serial number and other information

COVGI‘ lS

required by regulatory agencies. A flip over 1lid 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 into
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15

potting the screw holes in the top cover 104 and
covering with a |abel 102 with serial nunber and ot her
wo pdoorormrs on required by regul atory agenci es. PCT/AGBP006/002825
over lid 101 clips shut over the assenbly to protect
the display fromdirect impa&ts . The assenbl ed tube
(Figure 3 shows the u-tube arrangenent 112, 113, 114
and 115, simlar for straight tube) fits into the part
th@fhéhgsnﬁhﬂcEOQYe1&Eeﬁngeh§e§ecﬂh9dtH&b@%lﬁgsﬁ%eWhé%éfore
and support 116. Additional supEort I S provided
de%%r%@tlVﬁst@ethﬁecﬁééyaﬂd slppsly enédenbe and prevent

r ot e 1 P d h t Iready
(1 TLte A 1gn0bb pEnd EnBEfePRRTR R YD RO, ABoRe! T
in¢hed g nbdoeyr i 1duppobe conneatedriolbkatebacbeonheses for
hal f. Seal ant .is used around_the

as s:gb inthe to ,
wiges %%e?%@t%%@nﬁgggthﬁaﬁaﬁb%welHi@h@e#OWﬁrtHél§aFﬁ pass

th 134 489 P EYEDE agurﬂ@kﬁgelsn95§S§hbnuthabgoghom Also
part of the enclosure reaching the top part .

Sthmt@m¢dmommﬁlngd@01nu8|§ocovhﬁedopspngtaoﬁashepaaSe 25

and ot g B T e R e P PR BB 6 s
seéB@dpﬂ&hedmaméﬁth@gh@bgs whi ch are then seal ed. Any

g§¥r|ng is therefore destructive to the case and
JyreVt ohews Ehguirsidenshsthrempasi BedpafHomolglow

1néﬁ£&iﬂx€’§ Lg%xs&cwdf@ﬁ bRLt &Yy §ép§@”h81esb§é&e£xe

| ocation holes for wires fromthe transducer
tr@ﬂﬁdﬂ&ﬁ@ﬁ|¢ptpm6$oMbrohghf350 passting 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.
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t hrough 25 and support structures for the u-tube 24.

Al so shown are nounting points for the top part of the
we2®e/02B7and the o-ring seal 23 that ensures tPEI/GB2006/002825

electronics is sealed fromwater ingress. Figure 5

shows the inside of the nmai® body from bel ow i ncl udi ng

supports for the u-tube 34, holes for the transducers

to pass through 35, nmounting points for the bottom of
cLAlMsease 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 neter from damage

by $eCUrAR0,1 0L, Lube. | PRbfienl bECaSRRELALNE: 1 . An

ultrasonic ow neter conprising: a plpe Vi ng two

ends; pebechavimg ttwe candsy; a first encl osure housing

the electronic circuitry, the first enclosure being

mat%f??ﬁﬁ??l% SEEOMEBAEl osure housing the pipe, the

t Wog epgss Of eh BB HLPE 1508 1 841 Plle f EQELEDRBRIRCOAG cuitry, the

encl osure, the second encl osure not being watertight;
fippe enplesare tiyebtg watkesoidlttransducers attached to

an EXeLonl syiiace-olnle: pipenliothe Seaao ends of

encl osur e, eacC ransducer i g C _
the gspeet prer vapi rmndf seml Ede f soconat encloguess, thacBecond
nsducer connected to the electronic circuitry

tra %gin
en%{f’%u?%sfb%"ct ‘?/Jeg%a"l’?t%?twlil%é.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 comprisesg 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.



2 . The ultrasonic flow nmeter of claim1 in which: the
pi pe conprises a U -tube, the U -tube conprising two
w@anoalomsls si de t ubes j oi ned together by a centPel/GBxi®e/002825
and the ultrasonic flow nmeter conprises two ultrasonic

transducers, each transducer?7 being attached to a

respective end of the central tube . 3 . The

ultrasonic flow neter of claim2 in which a dianeter

of gach @het Heris3PRUUCLI Sy fieBAHAGEt ANPNpLOEEANRY claim
. dianeter of the central tube . 4 . The ul%rasonlc flow
inpwhéehothe| dinst ¢RChAPenet Bemprpecs sa awaterpyheL pi pe

L.Si a. ' 0 r ' t he

cofifRELS 28 iRt Uk Pablia e "SRR S RPRERS, 075

The ultrasonic flow neter of any preceding claimin

whi ch the firft encl psure conpri ses_a wat er proof

conflect ofBEoF L FRREPRLET AECY MekeEr bl 2RYyuPhReREing gelaim

in TWBitht £B80RE £t | QUETBLEE Ok oAby BESCLS NNED CARLM 4.
lnvvhiéh t he firs? enclosureeco%priées an LCD d?g%?iéf 7
The ultrasonic flow neter of any preceding claimin

whi gh the, pi pe, Ls forged froma ther MRl ASLLCading claim

in which the pipe is formed from a thermoplastic.



