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LOW COST PLASTI C ULTRASONI C WATER METER FI ELD OF THE | NVENTI ON 5
This i nventYQHOV&0815%es to the creation of a flow measuPEHEREI0EEIE2S
and enclosure for an all-electronic water neter. BACKGROUND OF THE
| NVENTI ON 10 Traditional ultrasonic fldw™neters are industrial
instrunents and are enclosed in rugged, usually netal, pipe shaped
transducer enclosures with int e%ral or separ at el nount ed
el ect roni cs® NREHED| ST CAISRRICT IOy BAR | HnLPE G FEREFL CaFLTBASONIC
ultrasonic flow neter using plastigsrsidgike for high vol une
manuf acture while giving the outward appearance simlar to a
traditional nmechanical water neter. SUVMMARY OF THE | NVENTI ON 20
Accor di ngl ¥ 04 ﬁnﬂ&ptf NQYges the section through which the
wat er floms—vvrts%—a—sepa@ak’re-s-ea, | ed section for the electronic
parts; % he seal Thgp alnwass: igperaf bbaswhenths ubrmertged oif waféow The
water neter is_typical made, of engineegring 25.pl astics nost
oul tabl e {BFoPREEERT i e FsERRRTS fo & A 2 sRE RS s vt ow
tube that wmateres the water flow being nmeasured, this being
constructed of a strong, nouldable thernoplastic approved for use
w th potable water

BACKGROUND OF THE INVENTION

10 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

15 ultrasonic flow meter using plastics suitable for high

volume manufacture while giving the outward appearance

gimilar to a traditional wmechanical water meter.

SUMMARY OF THE INVENTION

20 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
gsubmerged in water.

The water meter is typically made of engineering

25 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

30 flow tube, electronics and a 1lid to protect the display. All
materials used are suitable for use to the maximum cperating

temperature.



and an outer case conprising several sections to house the 30 fl ow
tube, electronics and a lid to protect the display. All materials
used are sOY? B8BTSy use to the maxi num operating tenBeF&BI06002685
2007/ 020375 PCT/ GB2006/ 002825 2 In sumary, according to the
present invention, there is provided &n-ultrasonic flow neter
conprising a pipe having two ends; electronic circuitry; a first
encl osure housing the electronic circuitry,-the first enclosure

bei ng 5 wat ert | HhtSumnasaooRGcOReLBs uFe HyuLuRFitie ipvpatipne thpre

ends of t hes phR&, DI rdipidl_%ﬁa%eﬁﬁbhfl&?ﬁﬂér%:fwgg ot fepggcond

encl osure not’ being watertight; and a p rasonic
t r ansducer®@aaingdivad anslsgn edrecsrnnic surfacienf; a fdnstpenchoshee

second encﬂ@g%{r?gr tef?ec@fer&%meeipgag%ﬁ_t%%v i%%tbénélgsaes%é&g %

cap and sea omwat €r i ngress, € ransducer  berng connéec
t 0 t he Sel eeatreartiiglidi ir euisecpndbygnal osspe dtaunssingritheobipke; eshe 165wBRI EF

DESCRI PTI T DRAW NGS_A.tvypical . enbqdi mrent of. the.inventian
R e g o R
whi ch: Fi geseorid showsairid tishebetpd enerdatticin ;ofardl &l pWu201lity of
nmeasur enent. cell, typically used for pipes up to 25 bore. size;
e D e st Hretedchas sl r e i, i e So P Bl re e roty of
a flow neasus efigid ieelhe BeRbadl E¥clERE-ON each transducer being

10 covered by a respective cap and zealed from water ingress,

each transducer being connected to the electronic circuitry

by a respective pair of wires.

15 BRIEF DESCRIPTICN OF THE DRAWINGS

A typical embodiment of the invention will now be
described with reference to the accompanying drawings in
which:

Figure 1 ghows a U-tube implementation of a flow

20 measurement cell, typically used for pipes up to 2Z5mm bore
size;

Figure 2 shows a straight tube, angled transducer
implementation of a flow measurement cell, typically used on
pipes over 25mm bore size;

25 Figure 3 shows how the internal parts {(tube and
electronics) fit together with the cuter enclosure; and

Figure 4 shows the detail inside the body that supports
the tube and prevents it rotating and sealed from the
electronics.

30



pi pes over 25mm bore size; 25 Figure 3 shows how the internal parts
(tube and electronics) fit together with the outer enclosure; and
Figure 4 sOFBRE3IHet ai| inside the body that supportsPEHEBRIHEI28Hd
prevents it rotating and sealed fromthe electronics. 30 WO

2007/ 020375 PCT/ GB2006/ 002825 3 DETAI£ED DESCRI PTI ON OF A PREFERRED
EMBODI MENT As showing in Figure 1, the U-tube is constructed from
three main arts t wo ends 5 and 7 and a centre body part 6. This is
needed so ZETAGLERLBESER e A BRERGEMBORIMENT on noul di ng
techni ques. TheAexaae@&ingl :Pﬁ ﬁfgﬁl:}é)rk ofthtehe eﬂge 5i 4 Scdd¥©aded d ¢rom
accept standard-fittings and also includes a flatted area for use

wi th spannémyegurRiag PeTEs ngtwe endfuce asdr é‘sen@natwtltmﬁ@deh@laeﬁuﬁe

assenbly a e L I sotightened.. 19T @:E%:

ul trasoni cz[i tl{% \i\%l hgé&tg% %%e L?:ent re ebogly E§€%%% anlgFe can rigypl cally
wi t hst abd prgsstiies noub@indarectFiaaso transducers 4 with wires 2
and 3 al ready a e t C n S 0O ends
of the tube 5 u%nggﬁgsg&ﬁa{}gé Qe&ﬂc%hto\ﬁe\ntir’%s&té?eg é'rﬁg]hreg'lsasr}ie %Q

t hrough a eaqaeptt batndsrdl Acedimgyerarichelepahsdicés s anﬂlatﬂtmi aseal ed

wth a seal The, E ansducers are now gﬁgl ed fron% resgh
This is i np@rtéilﬁfa A P 2P ARG Y GG M5 RA T WEP eF lbcef eesg ©
t he bott omtudel/ eablbbaerenstosubsley B Ithe fitting is tightened.

10 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

15 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

20 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

25 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

30 reflection (vee) or diagonal (zee) configuration. Again,
caps 11 are placed over the transducers 14 and sealed to

protect the transducers from water ingress.



all owi ng the equi pnent to continue to operate due to the 20 seal ed
transducers and el ectronics. The transducer 4 is the sane di ameter as

the insi de YOHHEIF73t he pipe so the ultrasonic signal pRSEES2KPBESH

the whole area of flowing liquid. Figure 2 shows the sane process
for a straight through 25 flow rube.” The tube is made in a si ngl e

pi ece body 16 with the wedges 18 being at an angle determ ned by the
pi pe dianeter and flow range required. Miltiple transducer pairs 14
are used on theA%t‘*Flé‘P‘ﬁht”Hé’g’i%et & 'nERSURLSRETIREC PN tdef italghooEhe

extend the:gpenat s ngr i dranggir gbkberid, 3thd efd@cldir (¥aChoRls
di agonal (zee) configuration. Again, caps 11 are placed over the
t r ansducer shq LG dvEeaing wigdayt 08¢ t(ul heasericrilae e lidesnimapdace

i ngress. £ 020, PH GR2 Q0 Shwn i e
t he el ectY%liz%Q%%J?%sg%iﬁtll )t'o tQC% l?oggﬁg ff%?%e enclﬂé;'s]t?]rég%wgd%gv'
111. The tBpe coseiennqldlids suppert€d inebhaguaimdowyls.l. A

(ul trasoni ed :9 t eal i i-rcyj t. board
106 secur e@ﬁ%@;’:}(%%\@&eﬁs -CDJD%C%%B gg? g %?égig8@+ sélgeueprﬁlo%r]t e%h’ilﬁ) "&%H{é )
mai n body 8ddh domederqroofswediyettor 408ut ntlext aice S itoh tesrieelr fabm
equi pnent Suchté:fc?nect QEI‘(_T;S usual | ave a nut that is _tightened from

: h
ST BreVEt T FHSS T "8 BB BT R OV s Cover s

the outside so t0 prevent
ul t rasoni cal tyasveh dedl oy erelided] topr The Bssentheddgentderty t10 cbOdr

105 30,208 10]gd = A6t sperl 495 Lo Lhe et pobocly A S e g4 S
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 1id 101 clips

15 shut over the asgembly to protect the display from direct
ilmpacts.

The asseubled tube (Figure 3 shows the u-tube
arrangement 112, 113, 114 and 115, similar for straight
tube) fitg into the part of the main body 111 and 1s secured

20 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

25 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

30 118 which is attached using screws 119. The screw holes are

filled with an epoxy resin and plastic plugs 120 pushed into



potting the screw holes in the top cover 104 and covering wth a

| abel 102 with serial nunber and other information required by
regul at ory YMyENEPRES A flip over lid 101 clips 15 shut BYEFEBRE002825
assenbly to protect the display fromdirect inpacts. The assenbl ed
tube (Figure 3 shows the u-tube arra”ngserfent 112, 113, 114 and 115,
simlar for straight tube) fits into the part of the main body 111
and is secul[led 20 using a screw 117 and support 116. Additi onal
support i sEEprRtsfedtyérs FheRsFaelefle Ve eidgsories therefpee

and  prevesdgtQi@li@N tol MaNiches 4id éi@a?ﬁis@@ié&@ﬂgh the al ready
fitted cap 112, through holes in the wall 'half way up the main body

Il 25 to be dortia éd shewrhéhel dasidni waimsaedin| fram abweet op hal f .
Do 0 e LSRR RS MEpR el o DOEYE ARSIV N, D01 ALV EGE!

in the main body I1l to preve any water ess 1n he "bott'om part
of the fencvoeas &naandhiend remedugprpaseenFhe botithem lafwarhd@alddyolpdss s

covered Ustics 0350 i i IO MLE:LS AL SBEY, U0 57 ke 119

The screw are W t'h an epoxy resin p €120
pushed i ntohd® 2067 @203 1HoPCEAGB2006F 0028250p -pdrt tdfe thel esswhish

are then s ny . ri-Nng.i erefore estructive.to the case
and cl ear I%%@e%&iﬁg&%ghgghg\l}éptﬁ%s?ﬁ%? E?ra‘?lr?c%r&’?]‘fzrsoﬁﬁabove
i ncl udi ng d=lest rowppatier?2ingratkery | ocation 26, holes for 5 wires

fro”‘%ﬁ? transq%%ﬁ&egésggghé Egetggsg gﬁgffgﬁg %éﬁﬁngﬁﬁy 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
15 supports 38. This prevents the meter from damage by securing

the tube inside the case.



t hrough 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 ensuresthe electronics is sealed fromwater ingress. 10
Figure 5 shows the inside of the main.bgdy from below including
supports for the u-tube 34, holes for the transducers to pass

t hrough 35, mounting points for the bottomof the case 38 and

securing poinEE for the tube 37. Figure 2 shows the tube in position
39 with sc the 15 supports 38. This prevents the nmeter from
damage by securing the tube inside the case. 6 - CLAIMS: 1. An

ultrasonic flow neter conprising e haV|n two_ends; 5
el ectronic circ&itryAnau£€F§§°%h%l%¥ﬁ$§P ﬁﬁlggectronlc

circuitry, the fbgﬁg RRGL RS U §o beh i) matertlght a second encl osure
housi ng t he pi pe, e two ends of the pipe protruding fromthe
second é&ncl osur elechsosdcondrcudtent| osure not being watertight; and

a plurality of ult l%ggn%ﬁci%%@§QUQ§E%PQ%Q?ﬁ2%ﬁeEQr@ﬂlce&ﬁgEﬁﬁiry, the

surface of the Slpe Wt secon ure each transducer
bei ng coveﬁﬁdshyeacnespeetbuéngama%mmtzghﬂped fromwater ingress,

Fespect | ve pair oPHEPEoSRELOTRES RPPSEh T FORCTorle & cPAtma. i n
whi ch: the pipe protruding from the second enclosure, the second
10 enclosure not being watertight; and
a plurality of ultrasonic transducers attached to an
external surface of the pipe within the second enclosure,
each transducer being covered by a respective cap and sealed
from water ingress, each transducer being connected to the

15 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 cenﬁral tube; and

20 the unltrasonic 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
25  diameter of each of the transducers is equal to an internal

diameter of the central tube.

4, Phe ultrasonic flow meter of claim 1 in which the
pipe is a straight pipe comprising a plurality of wedges for

30 mounting the transducers at an angle to a surface of the

pipe.



t e pi pe conprises a U-tube, the U-tube conprising two parallel side
tubes joined together by a central tube; and 20 the ultrasonic flow
meter conprises two ultrasonic transducers, each transducer being
attached to a respective end of the centrgr tube. 3. The ul trasonic
flow meter of cl.aim2 in which a 25 dianmeter of each of the
transducers is equal to an internal dianmeter of the central tube. 4.

The ultrasonic flow neter of claiml in ich the_  pj LS Ay SdTfight
pi pe conpri sing®a pIGP&IP@§rBFoﬁbﬁg%%PW(ﬁg%egbcﬁoﬁﬁ ihgg?%élﬁb bs
transducer s; at, ARraRGee fiesd eHEiaserofcdrerispispe. watbrpFhet
ultrasonic flow neter of any preceding claim .in which the first

encl osure commEcdey £oRalSEFrEBFIing o TSy SMEBFFREI ng to
external equipnent. 5 6. The ultrasonic flow neter of any preceding
claim in which the first enclosure conprises an LCD display. 7, The
ul trasors ¢ fl owéret elThef vidtyrageatedf by drehiar 9 apyi BReF Q’%?p‘él"i‘%m

formed froma W;gacrr%znggea%i + %ggggs@ge Uk RSN L il ewpnEEeplay.

substantiaJ}? erein escri wth reference to any of Draw ngs
1.to 5 of the acconpanying draw ngs. 15

7. The ultrasonic flow meter of any preceding claim

in which the pipe is formed from a thermoplastic.

10
8. An ultrasonic flow meter substantially as herein

described with reference to any of Drawings 1 to 5 of the

accompanying drawings.

15



