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Measur enment System The invention relates to a neasurenent systeqFﬁﬁp MBS & ~ =
particularily to a systemfor neasuri-ng the speed of fluid to alTow f1ow -
rate to be determned using two transducers. One such systemis disclosed

i n oy jcopending patent application (UK 8813640) relating to an arrangement
for weasuring, inter alia, gas' flowinag nmeter. The arrangenent

determ nes the speed or volune of gas by detecting the tinme of flight of an
ultrasonic signal in both directions betwgen first and second transducers

di sposed opposite each other: in a neasurirg duct and uses this result to
conpute the gas speed and fromthis the volunme of gas consuned. The present
arrangenent is concerned with i nprovenent$ to such nmeasurenent

configurations to enabl e accurate and repeéatable results to be achieved.
According to the i nveMeAshrement S¥YsYEByi ded apparatus for measuring the
flow of a fluid, conmprising. first and_second transducer neans disposed in

a duct and spaced one: 2

The invention relates to a4 measurement System and more
particularily to a system!for measuring the speed of
fluid to allow flow rate #o be determined using two
transducers. f '

One such system is discl&sed in our copending patént
application (UK 8813640)[relating to an arrangement

for measuring, inter alié, gas flow in a gas meter.

The arrangement_determinés the speed or volume of gas by
detecting the time of flight of an ultrasonic signal in
both directions between Eirst énd second transducers
disposed opposite each gther in a measuring duct and
uses this result to compute the gas speed énd from this

the volume of gas consured.

The present arrangement is concerned with improvements
to such measurement configurations to enable accurate and

repeatable results to be achieved.

According to the invention there is _provided apparatus
for measuring the flow of a fluid, comprising: first and

{ second transducer means disposed in a duct and spaced one



from another to define an acoustic path, a nmeasuring tube within the duct -
and | ocated between the transducer neans for increasing the speed of the
~fluid along at |east part of the acoustic path, and neans for providing a
substantially parallel beam of acousti,c signals through the path in-the7=
measuring tube fromthe transducer nfans, the nmeans for providing the gﬁ"
paral | eoiearbEREr b e P2hb! 4h HEELEEE FathY| A el dPfid Edhd WM Lhe
partitioni ng neans being configured to prevenf non-parall®l transni sslons
from t BRet GABEINAQ' 1 5BAEEA PEEEWEEN K L ¥ AesIRSEH Mdhd UK incrialihg
invention will now be described by way of exanple wth reference to the
acconpengi 8gedaaventhei Aludd Cdlondri Ht!rFedst bt o Al REoHitic path, :
i ncorporates a duct with a neasurenent chanber -and el ectronics and battery
suppl yan8li geans 2f o prove &y iaosabstantial lyhpaFajliet Bedn st rgodstdio e 3
shows the flow chanber and transducer aspects in nore detail; figure 4
shows sigeapsodtbreughy othehep#thurin3 the ameasuwringndubeurtrdn sithe
details of electronic circuitry associated with the nmeasurenent of flow,
transducer means, the means for providing the parallel beam

including partitioning means hairing an aperture therein, the
partitioning meah_s ‘being config'u_fed ‘to prevent non-parallel
transmissions from the transduc,er' means passing along the

measuring tube. | - | : W)
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4 The arrangenent of Flgure 1 conprises a housing 10 (e.g . of pl astics
material) incorporating a duct 11 with fluid flow inlet 13 and outlet 14.
AboVé the duct.11 is a second part 12 of the housing 10 which |ncorporates
a batjery conpartnment accessible by neanszof a screw plate 15 and incl udes
‘a C¥cuit board 16 carrying the el ectronic conponents for operating the
system A thepl iyvérties. wdliChiopr bé diesotibed ibydi wayi @f obxahplee @ty
and the switches 18, 19 provide. display selection. Wthin the duct 11 are a
pai r- of tr meférence im the (mnﬁ:aymmcﬂ)dndwn‘ngarm ueleich o~ reasur e t he
rate of flowwithin the duct in a manner described in nore detail below, to
act as a netering device, for exanple. The transducers which operate at

ul trasonic_frequencies,are incorporated within a flow chanber assenbly 20
wi t hi n t heFdgure( ste shoys Fﬁg@@@@%nuh&t}ﬂl Thngoxperakes | dcldugds Vi a
cylindrical chanbers 21,22 which are affixed to a central C|rcular support
23. The suBﬁéFPrEW§@*b§hﬁM??§n?ﬂ faec Fﬁﬂﬂ%9§I%P BTV RPLIYD coaxi al
with the chanbers 21, 22.

Figure 2 shows a sectional view of the Figure 1 housing;

Figure 3 shows the flow chambér and transducer aspects in more

detail;
figure 4 shows an exploded vie& of the Figure 3 arrangement; and

Figure 5 shows details of electronic circuitry_associated with

thg measuremeng of flow.



Mount ed on the outer periphery of support 23 are tw 0- rings 26,27 (eg.of
rubber) which effect a seal when mount ed wi thin housing 11. This results
in the chanbers 21 and 22 being isolated fromeach other and the only =
passage therebetween being provided via the tube 40. The tube 40 includes™™
dirsc-1i ke extensions 41 at each end and the dianeter of the bore of the =
tube increases adjacent each end in theﬁ%egion 42 to provide nodifications
to the fluid flow path as described in re detail below The chanbers
21,22 each include a nunber of circular apertures 47 around their  periphery
to form passageways for the fluid entry or exit. As can be seen from Fi gure
3, the fluid passes into the neasuring systemat inlet 13 and noves within
t he housing duct 11 so as to pass around the outside of chanber 21 and

t hence tmwnmﬁh¢h@rﬁéageﬂ¢@§ Qﬁ FhGBr@hé cempbésesia hausingi 40t hen

h h h th Kk 41
and thr ough 1R SrehoRireRren #seBriah o REStaprar thaCacrEroth oAt Rne {ube

40, the flui G APEE OPRoRENPEESES SNE' olbEeEX181hBBVELLARauCE 11 is a

second part 12 of the housing 10 which .incorporates a

battery compartment accessxble by means of a screw plate

15 and 1nc1udes a c1rcu1t board 16 carrylng the -

electronlc components for operating the system a dlsplay

17 (eg. a LCD) provides visual ;ndlcatlon of the meterlng "/

and the switches 18,19 provide display selection.

Within the duct 11 are a pair of transducers 36, 37 (see
Figure 2) which are used to meaSure the rate of flow
within the duct in a manner described in mofe*deteil

below, to act as a metering device, for example.

The transducers which operate at ultrasonic
frequencies,are incorporated within a flow chamber

assembly 20 within the duct (see also Figures 3 and 4). w/

This assembly includes two cylindrical chambers 21,22 _
which are affixed to-a central circular support 23. The
eupport also carries an inner, generally tubular member

40 coaxial with the chambers 21,22.

Mounted on the outer periphery of support'23.are.two o-

rings 26,27 (eg.of rubber) which effect a seal when

-,



passes out through the apertures 47 in chanber 22. External of this
chanber, the fluid passes through the housing and through the exit 14.
Thus it can be seen that the various passages forma |abyrinth for the
flui. o reduce turbulent flowin the vicinity of the tube 40. The shape of
the tube end regions 42 and extensions 41 assist in'this. In the case of
handl i ng a gas, such as methane for donestic use, there may be dust
particles carried in the flow and the | abyrinth assists in preventing the
dust. passing into the nmeasuring tube 40. , Instead, the dust tends to settle
in the bottom of the housing external of .the chanber 21. One of the reasons
why the bore size of the tube 40 is chosen to be narrow is to ensure that

whch manage. | o B SREedP RSPt AARREnd Tl S IPs “PattE8 Vo8 Phe PRORBRER, e
to to dianeters ”§§rb3§n§”§%%§a$§?$f%6ﬁtéﬁbﬁObEﬁQfeaﬁdsﬂﬁégoéggrease

which is fourfold. Too narrow ""cause unwant ed pressur ps.
The speed incregsfs@age theépsbétwedRbeing previded vid ethe €abéeraoed

bel ow. The exiting gas fromthe

The tube 40 includes disc-like extensions 41 at each end
and the diameter of the bore of the tube increases
adjacent each end in the;region 42 to provide

N o modifications to the flu;d flow path as described in more
detail below. :
The chambers 21,22 each include a number of circular
apertures 47 around thei&'periphery to form passageways

for the fluid entry or ekit.

As can be seen from Figure 3;'the fluid passes into the
measuring system at inlet 13 and moves within the housing
duct 11 so as to pass around the outside of chamber 21
N ' and thence through the épertures 47 into the chaﬁber 21.

The fluid then continues through the chamber 21 passing
over the disc-like extensions 41 and through the shaped
.region 42 of tube 40. After travelling down the-tube 40,
the fluid emerges and passes over the extension 41 and
passes out through the apertures 47 in chamber 22.

- External of this chamber, the fluid passes through the
housing and through fhe exit 14.



tube 40 will suffer a snmooth transition fromthe fast to slow speed due to
the curved tapering shape and di sc extension incorporated in the tube 40.
Hence by controlling the change from high speed flow at the exit of tube 40
to the [ower speed in this manner ( by radi al expansion al | ows . klne%re N
energy which is comonly |ost as turbul ence and which would result -ip a Mg
hi gh pressure drop, to be to a |large extent recovered. This results in a

hi gher flow rate for a given pressure @op to be achieved. H gher flow °
provi des greater sensitivity for the ultrasonic transducers and provides a
purgi ng action for any dust particles in the tube, preventing settlenent in
this sensitive area of the neasurenent system as nentioned above. In

reverse manner at the input to the tube 40, the gas is subject to increase

in flowin hwstiblcan benseenbhhatdthe vemioust pessagest fogmea over disc
extension 41 into, the narromnng;bo e of ‘the t be 40. Ext fromthe

di
chanber 21 i‘eBY¥intR AREthey H§d2§°c5ﬁFHFﬁl hyrbHdent %ﬁ@bﬂ Br ¥88nic
transducens6§51J15ytéfnéggcgﬁbgs46geahérgghgbggketﬁepiuﬁgpghated from

- regions 42 and extensions 41 assist in this. In the case
of handling a gas, such aS'methénE-for domestic use,
‘there may be HUSt'partiC1és'carried:in'the flow and the
- labyrinth assists in preventing the dust passing into the |
measuring tube 40. - Instead, the dust tends to settle in o N
the bottom of the housing external of the chamber 21.

One of the_rééSons why the bore size of the tube 40 is

' chosen to be narrow is to ensure that there is a .
sufficient speed increase to remove any stray dust
particles which manage to elude the labyrinth. Typically,
the tube bore size relative to to diameters of chamber 21
‘and 22 iS'selected to cause a speed increase which is
fourfold. Too narrow.a'tube will cause unwanted pressufé
drops. The speed increase“also:helps in measuring thé '/
flow rate as déscribed'below. The exiting gas from the
tube 40 will suffer a smooth transition from the fast to
slow speed dug to the curved tapering shape and disc

extension incorporated in the tube 40.

Hence by controlling the'change from high speed flow at

the exit of tube 40 to the lower speed in this manner (



-

chanber 21 by partition 45. Thus transducer 37 is |ocated at one end of a
chanber 50 and the partition 45 is at the other end of the chanber 50. The
chanber is lined with acoustic material 43 to avoid unwanted refl ections at

ultqbafnlc f.requenci es. The partition includes a circular aperture 46 in,

i ne th the transducer to allow ultrasonic signals to pass t hr ough to
the tube 40. The aperture will be covereddw th gauze 51 or simlar

mat erei al (see Figure 4). The provision of chanber 50 with only a small
aperture allows only generally parallel waves to pass therethrough so that .
sone waves from the diverging beamare stopped by the partition 45. The

| ocation of the transducer 37 at the far 'end of the chanber 50 assists with
this action and also reduces the rigk qf 'dust-contanination gf the

transduper The P¥hZRGdR 1, £2paNSd o, sélilé’(‘j’lsatlé‘émttﬁé: (FRATSH G Shafoer from
L, v PeCh cBRRAHS) R3S ALREEY i P R A TS
szfeﬁgg g?use REYH PresEReed aTRASULSTRR! o @ DAY AAUht HGRdeR.
This results in a higher flow rate for a given pressure
drop to be achieved. ngher flow provides greater
sensitivity for the ultrasonic transducers and prOV1des a
purging action for any dqst particles in the tube,
O preventing settlement infthis sensitive area of the
. measurement system, as méntioned above.
In reverse manner at thefinput to the tube 40, the gas
is subject to increase iﬁ flow in a controlled manner by

radial contraction as it;moves over disc extension 41

into the narrowing bore of the tube 40.

EXtending from the chamber 21 is a transducer housing 29
containing one of the ultrasonic transducers 37. The

() transducer as seen from Figqre 2 is separated from
chamber 21 by partition 45. Thus transducer 37 is located
at one end of a chamber 50 and the partition 45 is at the
other end of the chamber 50. The chamber is lined with
acoustic material 43 to avoid unwanted reflections at

ultrasonic frequencies.

The partition includés a circular aperture 46 in line with

the transducer to allow.ultrasonic signals to pass



rmul ti node propagati on are. avoi ded and better results are obtained. A
simlar arrangenent is provided for transducer 36. This has a housing 28
and the transducer is located within chanber 53 at the end renote fromthe
partition 45. This is required because the transducers are sw tched to_=4”l_.
alternate as transmtter and receiver, so that each transducer at certai .
periods will be required to provide a SEPstantially paral |l el beamvia the
aperture 46. Acoustic lining 43 is agai ® provided. The transducers are
connected to the electronic circuit board via wires 32,33 and an el ectrical
connector 48. The power source for the circuits operating with the B
transducers is provided by battery 35. The operation of the systemis shown °
in Figure 5. In this sinplified diagram the transducers 36,37 are spaced
by a di st ancthtoudht tanthiet taber d0ci The Epedtuie andllole ook aritd® to
transmt a burst of signals and after these have passed through the tube 40
of Figure 3 gaugespd PECEP-mééaEymﬁﬂ:&ﬁgd@éer(sgP WHigtre&dses the si gnal via

the bl ock 60 f'ng f)ggv rsgggs% ﬁa.myOl S(é)lwa. rfxe Jr:'lr{rea[ as‘?narll aperture

allows only generally parallel waves to pass therethrough
so that some waves from. the diverging beam are stopped by
the partition 45. The location of the transducer 37 at
the far end of the chamber 50 assists with this action

and also reduces the risk of dust contamination of the F'J
transducer. The chamber partitipn3aiso isolates the
transducer chambef from the fluid path.
Parallel waves are preferable, because'diVerging-waves
would tend to take a path whlch may be deflected by the
inner wall of the tube and cause spurious speed
measurements to be obtained. Hence the extremes of
multimode propagation are avoided and better results are
obtained.
N

A similar arrangement is provided for transducer 36. This .
‘has a housing 28 and the transducer iS'located within
chamber 53 at the end remote from the partition 45. This
is required because the transducers ate switched to
alternate as transmitter and receiver, so that each
transducer at certain periods will be required to provide
a substantially parallel beam V1a the aperture 46.

Acoustic lining 43 is agaln prOV1ded



for the ultrasonic signal will depend on the distance L and the speed of
the gas. A phase reversal marker can be provided on the signal to nore
accurately detect the tinme of flight of the ultrasonic signal burst. The
trans@qucer qperation is then reversed and the transducer 37 now becones the
transfi tter and transducer 36 becones the receiver. The tine of travel of
the ‘burst is again conputed. The differencedn tinme nmeasured is dependent
on the gas flow rate. The restricted bore si2e of tube 40 increases
relative flowrate so as to accentuate the travel time difference. 10
- By deternmining this value, ‘the volumeiof flow can be cal cul ated and
usage of gas accunul at ed. Results can be passed to display 62. In
practice, not only the distance between the transducers needs to be
determ ned but also the | ength of the gas flow path betmeen t hese

transducers nee t t f td e of the

nmovi ng gas col u?ﬁem@js?ﬁlsgﬁlgg&g stanglll {aﬁt;/gacoq-'n‘)gtézf&[p él ¥ id accurate

results to be naigtaieeBoard via wires 32,33 and an electrlcal connector
| 48. The power source for the circuits operating with the

transducers is provided by battery 3S5.

The operation of the sysﬁem is shown in Figure 5. In this
KJ/ simplified diagram, the transducers 36,37 are spaced by
a distance L. A transmitéer/receiver block 60 employs
transducer 36 to transmié a burst of signals and after
these have passed througﬁ the tﬁbe 40 of Figure 3 they
are received by transducér 37 which passes the signal via
the block 60 to the-procgssor/control 61. The time taken
for the ultrasonic signai will depend on the distance L
and the speed of the gasi A phase reversal marker can be
provided on the signal to more accurately detéct the time

of flight of the ultrasohic signal burst.

The transducer operatioh is then reversed and.the
transducer-37 now becomes the transmitter and transducer
36 becomes the receiver. The time of travel of the burst
is again computed. The difference in time measured is

dependent on the gas flow rate.

The restricted bore éize of tube 40 increases relative

flow rate so as to accéntuate the travel time difference.



In our particular arrangenent, this gas flow path will be shorter than. 'the S~
di stance L between the transducers. In practice, in otr ‘'device, the Con €0t
effective |l ength of the noving gas col will be very £ldse testRe |engthd
of A he neasuring tube 40, due to the u@ue tube configuration with its @ L
associated entry and exit arrangenents. Thus the radial configuration of
gas entry to and exit fromthe flow tube ensures a good definition of the.
nmovi ng cBUurﬂEtemgiMngm tthieni value; arthei ovolwgeonsf GBkowehsamoubein t he
tranS|t|on regions is affected by characteristics such as density and

vi scosi tGalcalated niangd i waage wfangasi arowplaked s vé?%s'-!ﬂet%)f gRn rbemki ng.
meter performance independent of gas conposition. Reference is nade to our
copendi rﬁaﬁ?%n¥°a‘§h$9£3¥| 6R-9411314.9 which is generally directed to

i nventive aspects associated with fluid path arrangenents." CLAI M5 1.
Apparatus for measuring the flow of a fluid, conpri si ng: first and second.

an acoustit cPPAPRLCE" ekt p1Y S ﬁ%ﬁ%‘)ﬁeﬁaﬁ% Stk ?ﬁe
needs to be determined but also the 1ength of the gas flow
path between thes_e transducers nee_ds_ te."he... aecurately kKnown.
This effective length of the moving' g"-a‘fs é_bl'ﬁmn must rema_in_
substantially constant in use for accurate results to be_.

maintained. o , o/

" 'In our particular arrangement, this gas flow path will be
shorter than the distance L between the transducers. In
" practice, in our device, the effective leni;th of the moving'
gas column will be very close to the length 6f the measuring
tube 40, due to the unlque tube conflguratlon with its

associated entry and exit arrangements. _

Thus the radial configuration of gas 'erxtry to and e}ﬁit from . \J
the flow tube ensures a good definiti'o'_n' of the moving column
length, with minimal transition regiens; Gas behaviour in the
transition. regions is affected by characterist_i_cs such as
density and viscosity, so minimisatiori of transit_ion regions
is very helpful' in making meter performance independent of gas

composition.
Reference is made to our copending - patent az}plication

9411314.9 which is generally directed to inventive aspects

associated with fluid path arrangements.



transducer means for increasing the speed of the fluid along at |east part
of the acoustic path; and, neans for providing a substantially parallel:
beam of acousti.c signals through the path in the neasuring tube fromthe
trapSducer neans, the neans for providing.the parallel.- beami ncl udes

par t¥ti oni ng means having an aperture therein, the partitioning nmeans being
confi guredofRyipgevent non-parallel transm ssions fromthe transducer neans
passi ng along e measuring tube. 2. Apparatus as clained in claiml
wherein the partitioning neans are provided between each of the first and
second transducer nmeans and the neasuring tube and spaced fromthe
measuring 1ube.Appard#pier £bys measthrdnecther £lawvnof @ £Lluidpr eonpilisingans
for providing a parallel path includes a,chanber, the partition neans being
provi ded at onefirsttandesecomi dramfduder tmeansudésposads irseal duct and
transm ssion being |ocated in the chambef but spaced fromthe partition
neans to cause spacedeone r fremi Wiathenicbpatdekine odn hacaustici Pakhh 8o

12 be stopped by the partition neans whilst _allow rag garal | el
' measuring tube within the duct an ocated between the

transducer means for increasing the speed of the fluid

along at least part of the acoustic path; and, means for

' pr_o_viding a 'substanti'allygparallel beam of acoustic signals

b’ t_:hrough the path in the méasuring tube from the transducer
means, the means for prox_!riding the parallel beam includes
partitioniné means having an aperture therein, the
partitioning means being é:onfiqured to _pr_'event non-parallel '
transmiséiéhs from the trf:ansducer means passing along the

measuring tube.

2. Apparatus as claimed in fclaim' 1 wherein the partitioning
means are provided between each of the first and second
transducer means and the jmeasuring tube and spaced from the

measuring tube.

3. Apparatus as claimed in claim 1 or 2, wherein the means for
providing a parallel patﬁ includes a chamber, the partition
means being provided at one end thereof and one of the
transducer means used for transmission being located in the
chamber but spaced -‘from the partition means to cause

-divergent transmissions deviating from the acoustic path to

* c L M S *



transm ssion to pass through the aperture thereini 4. Appar at us as .
claimed in claim 3, wherein the chanber of said acoustic neans is-pfdvided

M th an acoustic lining. 5.
aperture of the partition neans is pr
for preventing ingress of unwanted pa

any precedi
and parti al

openi ngs totf&hgﬁ(igg%ﬁl RS ya@sdm éﬂé)ra S Seh &Kl g, Second

chanmber within t

uct coaxi al partl y surrounding the

Apparatus as clained in claim4, wherei’n the
£¥|ded mnth gauze, mesh or the like?™
I cles. 6. Apparatus as cl ai medesft

50 o B, o, A A il

measuring tube and having a plurality of openLngs to allow outgoing fluid

passage fromthe tube,

t he chanbers being configured to allow fluid passage

bet weeq, eachppabatusnlas véPainedndas wilaimt 8he wherein \Dflee athambercle® ned
wherein the first and second chanbers are separated by support
means, saldasdpacoustéenmeamg|m$ Ipgroav istead thh(an(qnnustiq;Nﬂmtnghe duct

fluid fl ow other than via the neasurlng tube | 1111111 11111
11111111111 * C L M S * . o

in claim®é,

to prevent

5.

Apparatus as clalmed in claim 4,'Whér§in"the:aperture of
the partltlon_means is provided with gauze, mesh or the

like for'preventing ingress of unwanted particles.

Apparatus asdelaime& in ény préceding claim, including a
first chambefrwithin the,duct'céa#iai ﬁith'and partially
surrounding theGmeasuring tubefandjhéviﬁg d'plu:ality of
openings to aiiow ihcoming fluid»péssagé'from the tube, and
a second chamber within the duct_cdaxial.with and paftially
surrounding the measuring fube andfhéving a plurality of
openings to allow outgoing fluid pasSaée-frém_the-tube, the
chambers being configured to allow. fluid passage between

each other only via the measuring tube.

Apparatus as claimed in claim 6, wherein the first and
second chambers are 'separated-;by ”support means, said
support meaﬁs including a seal for co-operating with the
duct to prevént fluid flow other than via the measuring

tube.

A

. ‘;\



13 8. Apparatus as clainmed in any preceding claim wherein each;of ;said
transdueer neans is configured to be used for both transm ssion and :
reception, and.swtching means are provided to sel ect fransmi ssi ofi or’
rec_puron'of acoustic signals. 9. Apparagtus as clained in any preceding
cl ai wherein the measuring tube includ extensi on neans | ocated adj acent

cach ond Lhgyeo Ah%a%%%ﬁya%“&c%%#%%aﬂr o B Al s IndEP TR
neans extend r adj §II ?E%e; ﬁ@éfuhkggﬁt litée carl-fl &regugeaql dau ?gg in

claim9 or ereil n a St one O e extension nmeans 1S a

configurati 0” 1gotﬁ02§5ﬁhiﬂs§?toﬁ| Qhﬁegeb ?ehahm Qilglgw%cﬂin?m&éﬁé Nat&e

extensi on nmeans are separated fromthe duc . Apparaftus as cl ai ned
in any one of clpirBvidelotd wheeetntihfsh®asibhNert th6epBELHISE @oustic

i ncreased di aneter bore adjacent the end$ thereof. 14.  Apparatus as
clainmed in clai msignaierein the nmeasuring tube includes extension neans
extending radially fromthe measuring tube.

. 9. Apparatus. as claimed in any preceding claim, wherein the
measuring tube includes extension means located adjacent
each end thereof to modify the fluid flow so as to reduce

\/ the generation of turbuience.

10. Apparatus as claimed id'claim 9, wherein the extension

‘means extend radially fiom the measuring tube.

'11. Apparatus as claimed in claim 9 or 10, wherein at least

one of the extension means is a disc-like configuration.

12. Apparatus as claimed in claim 9, 10 or 11, wherein the

N ‘ extension means are seéarated from the duct wall.

13. Apparatus as claimed in any one of claims 1 to 8 wherein
" the measuring tube includes an increased diameter bore

adjacent the ends thereof.

14. Apparatus as claimed in claim 13 wherein the measuring -
tube includes extension means extending radially from the

measuring tube.

* Cc L ] S *



14 15. Apparatus as clainmed in claim14 wherein at 1east one of the. .

extension neans is of a disc-like configuration. 16. Apparatus as elained

[N

in claim13 or 14 wherein the extension means are séparated fromthe duct
wal | . 17. Apparatus as clainmed in any preceding claim wherein conputati®ny

means are provided to deternmine the sgeled and/or the volune of fluid
passi ng through the neasuring . tube and_display neans are £
as

provi de 49vi sBRP2EAEPSapsSoFlaiBedodn Flaimgld” wheredn at

rovided to -
eashi AR PR any

precedi ng cl aj wherein battery gontaj ni -megns_.are providing for
receiving a b{&g]ﬁeﬂfgﬁ&s"&np S &F al&%'sﬁﬁﬁé‘ﬁ‘(ﬁ l%‘“?%%’cf?’?ﬂg t he
flow of a fluid substantially as described herein .and wth reference

to

t he acconpanying drawings. 111111 11111.11111 * C L M S

16. Apparatus as claimed in claim 13 or 14 wherein the_

17.

is.

19.

extension means are separated from the duct wall.

Apparatus as claimed in any"' preceding - claim, wherein

‘computation means are provided to dét_emine the speed

and/or the volume of fluid passing through the measuring
tube and display means are provided: to providé a visual

display of i:he results.

Apparatus as claimed in any preéediﬁg claim, wherein
battery containing means are providing for receiving a

battery for a power source.

Apparatus fo"_z" measuring the flow of a fluid substantially
as described herein and with reference to the

accompanying drawings.

L
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