. ~ Method-and device for nmeasuring the volunetyic flow of a fluid
The k riventign concerns a nethod and a device for t rhéaéu ement of the
volurmetric flow of a fluid, according to the generic part of Claim1l or
:Claim2. Such a device is.known from W93/12 405, which describes a
refuéling systemfor notor vehicles where the volunetric nmeasuring device
conpri ses spindl e counter. The screw spindl e coungSiedapilvor Ses two
[ ntermashim rive screw spindles, one of which carries a nagnet.

Rot ati on of this magnet 2 a rﬁsu '

Y

of rotatign g o, screw spindl es
causes t hd"1gBadaRd aevIca R VRHME wptaltiR s froma sensor

el ement, which cooperates with the nagnet, and which are fed to a neasuring
transducer which converts such nmeasurenment signals into counting signals
for use byThe drvention cunegms ahmethdds andeaateviae fori thecoreaswrement ooft the -

measuring transducer, contains a pulse aligngent. a ul.se shaper st.age
whi ch al | oeluraetsicfiovefa @HFU%‘E%“%QJ? Se‘gﬁﬂ%@ Bgﬂéﬁ'éﬂed by the rotation
+ of the screw spindles for calibration purposes before these are fed to the
el ectronic counter with its arithmetic unit. In. this way pul ses can be

modi fi ed |Nniidds efdhisind,respédtivelysuchealdevicy idnawn fromWO 93412 408,
control pulses, which are derived fromthe arithnpetic stage of the counter

unit, so twisichtdesgrihey a refuellipgngystempior motor aehicdles, whare (theevqlumetric

relationship with the. vol fl of . upl.i Ly Nt '
arithmet i_g“%ﬂ?‘{""{% _ eF‘g'gﬁ‘??tgm C apgﬁﬁa‘grgp[%gea&'{é%ﬁdgﬁﬁ%%r%‘g'hgﬁ ses
may be adj - Edhssts lofftw intdriveshingiwbRharve stréw spiridids, fome 6 whivhh
operational or climatic conditions or, when required, for calibration

pur poses. cdries asmaghet: Rotation ofithis| magoeinas @ esult ofoistation ohthenserew he

oDl PoeT apinlle aasat tRRSerRlios of Milsd BnSRSS mlasitebt ighRld fidnf h
sensor element, which co-operates with the magnet, and which are fed to a
measuring transducer which converts such measurement signals into counting
signals for use by a counter stage. The pulse generator, integrated into the
measuting transducer, contains a pulse alignment and pulse shaper stage which
aliows electronic adjustment of the pulses generated by the rotation of the screw
spindles for calibration purposes before these are fed to the electronic counter
with its arithmetic unit. In this way pulses can be modified in amplitude and

repetition frequency by ext_errial check and control pulses, which are detived

from the arithmetic 'stage of the counter unit, so that they may, for example, be

' matched to an arithmetic relationship with the volume flow of the fuel uplifted.,

Within the arithmetic unit of the electronic counter these check and control

pulses may be édjusted by suitably authorised personnel to cater for certain
“operational or climatic conditions or, when required, for calibration purposes.

In case of a screw spindle counter or a counter in which the displacer consists of

paddle wheels or in case of counters having an oscillating piston as the movable '

element, then their construction often results in non-linearity between the test

signal and the actual volume flow. For example, in case of a low flow rate, the
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,el enent, then their construction often results in non-linearity between the
measur enent .signal and the actual volune flow For exanple, in case of a
low flow rate, the fluid quantity associated with one pul se may be greater
or smaller than the flow rate associated with one pul se when the flow rate
I's higher. The invention is based on the task to inprove a generic device

and a ge%'ﬁw ocess: in respect of neasurenent aCCUfaC)ﬁcwéFBﬁon@fk i's
sol ved by the invention cited in the gl ains. In one aspect the invention

provi des a process for neasuring the volumetric flow of a fluid, whereby
the cyclic novenent of a novable elenent in a volunme neasuring device, such
as two or nore screw spindl gener ates neasurenent signals which are fed

to atr ar&dﬁ@ﬁ“ﬂmm@ﬁﬁ%&s"b oneRitise may hegreater o gnalfer tham the flaw he

<Y gnal <. R epRocipted Wiy BRYREISD FhaTER o P IEAENBEC. [ on faciore

corresponding to the appropriate cycle frequency to represent the actual
volume flow rate and which are then passed on, each measurenent signal
bei ng asJihgrioventioncisgbasad oo thedasktouimprpve asgenericodeviee., iespeetively aand
wherein such 2 vol une

val ues a@SNeHE Rrqcsss inrespechef measuement agFRRY yener ates a counter si gnal

when the sumtotal has reached the |l evel of a standard vol une |evel or
mul tiple thereof. |In another aspect the invention provides a device for
measur i nJhettaskis| soheed by the inventiomcitédiinthewokaimsby t he cyclic novenent of a
nnvable el enment in a volune
According to the invention, signal correction takes place in the transducer
whereby the correction factor used depends on the flow rate of the medium to be
measured. For this purpose the cycle freqhency is determined, as a measure
for the flow rate, of the movable eler_neﬁt,' respectively of the screw spindle..
Relating to a plurality of cycle frequency values, corresponding correction factors
are stored in a table or simitar within the transducer. Using the appropriate
correction factor fbr the corresponding cycle frequency, the transducer derives
counter signals and feeds these to the counter. For preference,'transducer
signals are pulse-shaped, but they could also follow a sinusoidal | law. For
preference, the cycle frequency is derived from the pulse duration or puilse
chopping rate. In a preferred version of the invention, each pulse measured is
weighted by the correction factor with a volume level. Volume levels are then
dependent on the flow rate. For. example, at a flow rate of 10 1 / min. the volume
level may be 8 mi, whilst, for constructional reasons, at a flow rate of 1 | / min this
increases to 11 ml. Such volume levels are summed up by the transducer which
~ then generates a counter signal as soon as the sum total of all volume levels has
reached a multiple of a standard volume level. If, in case of the example
mentioned, 10 ml were chosen as the standard volume level and if refuelling
takes place at a flow rate of 1 | / min, then the transducer will generate a counter
signal with the first measurement signal. If, on the other hand, refuelling takes
place at a flow rate of 10 | / min, then the transducer will not issue a counter .
T
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_measur.jng device, such as two or nore screw spindles, generates neasurenent
signals which are fed to a transducer which converts these into counter
signals, wherein the transducer derives the cycle frequency of the novable
-el ement from the neasurenent signal and nodifies these into actual

vol ume-flow proportional counter signals by means of correction factors
stored for the appropriate cycle frequency, each neasurenent signal being

assigned_a ' Bt ed volunme value by a said correction f%ﬁr ﬁ&&o%\/nerei n
such. vol Méﬁ es are totalled up byt he transducer whic d’gnera es a

counter signal when the sumtotal" has?’reached the |l evel of a standard

vol unme |l evel or nultiple thereof. By neans of the invention, signal
correction takes place in the transducer whereby the correction factor used
depends osignakaftéraeceiving thie firsbmeasiunement signahesinte sl mermerycsterecorlyequency

I's determned, as a sure for the. fl rate, qf the novabl e el nt e.g.
of the s ?pY?"S‘HF ) %e&&& ﬂge‘t E?cﬁ'&')l‘ﬁ\r,‘g i $§7°8 WE?@%%%LPS‘“%%&?I ues,
correspongi I j : ; UcBe@$ thbE ithin
The. tr anSiE i FieinbiyP RN TvAIUE WER EaLlied of cSeds the tandard

cor r es pondiurge doval of f10cap; ean counteh signah issgeneratedk iti is aisa contaivable dhatl s and

LTS s o o o B3Ry B G SR e oo
e V< ol S Bt e SO O LR Sl el A PP T

rate of JfHer the'meinofy soré Rcderiscthe level lof e sit stariddrd! Thé evemaonysstorect i onal

reasons, at a flowrate of 11 /mn this increases to 11 nml. Such vol une

| evel s arthen onlyceontains the Femaining bialance wRpE Rrefersp facters afeer

B
of 2o st aiarBt Ipcf sias h e rarfbgued fof 5 Willin8¢ ooyl iefifénads g 1 P! ©
wer e chospiditich fo heSéotisblion fuétorsI®a talibphtict factdr may aidd bestdredashiphace at a

flowrate of 11 / mn. then the transducer will generate a_counter signal

wi t h t he after signak linearisation teigenerate icountas signals.tisanultiplied withrthe) lattery t akes

I t fl.pw rat 104,/ i.n. i t, ]
Count e Srghdhe sifierot e by, pibdts o F pronBaorARHERL off thet B acadal 't °
Menory  styhine How, Helpdhdant/on Wpehitiohal Bl liftdtie’ conditiong! ntdy b8 showsond
measur ement pul se and when the nmenory contains a val ue which reaches or
exceeds tamethet displayd respestivelyanay bef addechiip by aconnter. Sogregtion fagtorser at ed.

It is algo,conceivable that.the. val ue, pf the nenor torg i s reduced by the
amount of gegfvggi%\fegs 988‘3?@‘{3@_/@19 may, grﬁ%{%&iﬁ&cgﬁrn tefeIgnGta) so
that Courhé frafisdiicer oftding'h Wikfopred4itr. Wiktiverdion GPEEAL YighbR ifteedirtels -
signals may then be micro-program controlled. A counter may add -up the

counter signals and display may be either the sum total or the current flow rate.

An example of a version of the invention is explained by means of the appended
schematic representation.

Reference number 5 identifies a fuel supply line within a fuel pump which
. originates from a fuel delivery pump and which leads to a fuel delivery nozzle. A
volume measuring device is contained in supply line 5, consisting of a screw’
spindlé counter, as described in WO 93/12 405. As explained therein, the screw
spindle counter delivers measurement signals, in the form of pulses, identified

by the letter M. Measurement signals M are fed by a connecting cable 7to a
R
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.the level of the set standard. The nmenory store then only contains the
remai-ni ng: bal ance . For preference, correction factors are stored in a
table within the transducer for a nultitude of cycle frequencies. In
‘addition to the correction factors, a calibration factor may al so be stored
which, after signal linearisation to generate counter signals, is
multiplied wwth the l-atter as in the state of the art by

3 meanswggs, oportionality factor so that the actual p¥pkpdfaéd20W
dependent “on operational and climticgconditions, may be shown on the

di splay, or may be added up by a counter. Correction factors between two

| evel s coastuter 3 GontAmind alsunimitisre storé @ ard attable hemory 81 Comaction t he
transducer contains a m croprocessor. Conversion of test signals_into

count er factoralase storediintable miemoasy . wvhieh cotaing @ swititude of GoEeclill add- up

1 ow 1ot tctors, kit o sypnt gy, Sliethe; Jesaibtyefl Puigh fetketie ' U
appendedﬁéguk@{aég.gfhﬁgggm,ﬁtsj@mls Mzef erence nunber 5 identifies a fuel
supply Irne which originates froma fuel delivery punp and which leads to a

fuel delivery nozzle. A volunme neasuring device 1 is contained in supply
line 5, npr.ising a screw spindle counter.. as degcribed i.n 93/ 12 405.
as expl aTREAEIRBIGEaRSOF A s copting o B peRsuite devishehy
signals, g fin RRUORRE of ¥R Hurti6H oP repieifioh WeliBlbndd ahd i Higent
signal s ﬂ/“gféemﬁye%glﬁlrégéng ect it)fngﬁggiblf%h?qtoo < trgns cePMZ, .cont al ni-ng -a
sunmmat i oway idetanfinesitheardtativinal frequencylof ther sarewi spindlecBased anesuchoaed i n
table nenory 4, which contains a_multitude of, correction faééoks?rr‘gl ating .
, 70

to diff efolational frequeney. Preesser 3,calls 3 cowertion, faster fram da

measur eNgiblies a weighted volume level to each pulse received, depending on its
duration or repetition frequency, which corresponds to the actual volume level
which has flown during thé corresponding spindle rotation through the volumetric
meter or which corresponds to a proportional value. For example, at a pulse
duration of 10 ms, the corresponding measurement pulse is weighted with a
volume level of 12 ml whiist a pulse of only 1 ms duration is weighted, for
example, with a volume level of 8 mi. This would apply if at lower flow rates
refatively more fuel passes through the measuring device 1 than at higher flow
rates.

Volume levels determined for the individual pulses ére added by a summation
store 9. If the sum total reaches a multiple of the standard volume level, for
example 10 mi, then transducer 2 will supply a counter pulse Z by cable 6 to the
display-/arithmetic unit 8. Store 9 may either continue to total-up or its contents
may be reduced by thé amount of the standard volume level whenever a counter
signal Z has been received. That way only the balance remaining from the last

measurement value remains stored. -
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.signal.s M- The: m croprocessor 3 anal yses pulses M conmng fromthe
measuring device 1 and fed by cable 7, in respect of their duration or
repetition and in this way determines the rotational frequency of the screw
-spi ndl e. Based on such a rotational frequency, processor 3 calls a _
correction factor fromtable 4 and assigns a weighted volune | evel to each
pul se received, depending on its duration or repetition frequency, which
corresponds to the actual volune | evel which has flowed during the

correspondi ng spindle rotation through the volunetric - j ch h
correspoWH’gs"? proportional val ue. For exanple, at a”%%?[sgg{(ﬂ%p@tion of 10

nms, the correspondi ng neasurenent pulse is weighted with a volune | evel of

12 M whiglstea..pu No]a1 JRYipy PP ' AP pYbtiegb! i m[-,witha
vol ume | gbéldeg¥&8&%?ﬁ&%ﬁf ?%#gag%%?ﬁ%&é Powerg? ngvm?gt‘ees re a:?i vely
nor e f uehs pelizeYol haseals mediarieferredapplicatienslarelin fueltpumps éor mbtor r at es.
Vol unme | evels determned for, the indiVvidyal l.ses arg added b summat i on
store 9. vehicleseTheiinvestian originates framihe ?ﬁ:éﬁ%ﬂ“f’ﬁ%ﬁ %‘ﬁaﬁng/ér'&m | evel ,

f ' ' b bl
61 o't oSt e sBhstrictioh 3rid dgteiiiib o fow ral BPNE redifitiobe Mibastred, ™Y, CR°
or its Ciigntitalerion oecursciiis it divh o thednventiontd comperisatedarrors\caiused | evel

whenever a counter signal Z has been generated. That way only the bal ance -
r emai ni nthrougim Qqqﬁhuggma}egm nB¥ht r elegtronics.: FoE preference the

i
for | gascTRuSdaRY i= CRBRER A Ind ARAFDURY e volfithel sl dovigk © °T 10" *¢
vehi cl es. The invention _ :

| All features disclosed are méterial to the invention. Into the disclosure of the
application, 'the full disclosure contents of the corresponding / enclosed priority
documents (copy of earlier application) are deemed to be included, including for
the purposes to adopt features contained in such documents into the present

, applicatidn.
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originates.fromthe ideathat in case of measuring units of equal

“construction and dependi flow rate of the nediumto be neasured,
i:denti cal erU“‘ m I}t Hms the aimof the invention to conpensate
.errors causeul " ctional effects by integrated el ectronics. For

preference the transducer is contained in the housing of the vol une
measuring device. Al] features disclosed are material to the invention.
Into the g’kﬁ%ure of the application, the full disclopergpsmasents of the
correspow closed priority 'docurT§nt s (copy of earlier application) are
deened to be included, including for the purposes to adopt features

cont ai negjdiysSuch docunents into the present application.

5 Cl ai 6 1. Process for neasuring the volunetric flow of a fluid,
whereby the cyclic novenent of a novable elenment in a volune neasuring
devi ce, guch_as. t Qr Melal ' ieSi gnal s
which aré:fe W%’t’?“éﬂ%ﬁ%ﬁ&c é(:tggver gﬁlgggs‘?}?éﬁgﬁ)%t&%'?gnaj S,
wher ei N (et f a hevise Qerfént inca voluakd meaaring tevicesuel as twd drr om t he
measurenent signals, which are nodifi-ed by neans of stored correction

fact ors moreesgrewdspindies,t generaesr m%f@"@?'clsgﬂaﬂ%m%yarﬁo??i&e?ent t he

actual volu flow.rate an Lch. .ar : e ch - ment

si gnal bE_FH Ueer WG @%ﬂ@%ﬁf '%I%Hét%ar%@@%y&é&ggﬁeﬁeg%r'rec :%‘% fact or
and wher gyiq Sl UFthéahe¢ablal dlembeft @ detbriningd frohethie meadurementuhi ch .
generates”a couhter”signal "when the sum total has reached the 'l evel of a
st andar d sigmalsysviiely ate modifieid by, meansof stared correction factors corresponding

to the appropriate cycle frequency to represent the actual volume flow rate and
which are then passed on. '

2. Device for measuring the volumetric flow of a fluid, whereby the cyclic
movement of a movable element in a volume measuring device, such as two or

. more screw spindles, generates measurement signals which are fed to a
transducer and which donverls thesé into counter signals, characterised in that
the transducer (2) derives the 6ycle frequency of the movable element from the
measurement signals (M) and modifies these into actual - volume-flow
proportional counter signals (Z) by means of correction faétors stored- for the
appropriate cycle frequency.

3. Process or device according to one of the previous claims or in particular
thereafter, charad:erised in that the measurenmient signals are pulse shaped and
that the cycle frequency is established by determining the pulse duration or
pulse repetition frequency of the measurement signals.

4. Process or device according to one or more of the previous claims or in
particular thereafter, characterised in that each pulse measured is weighted with

a volume value by the correction factor and where such volume values are
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2. Demwng—fhe volunetric flow of a fluid, whereby the cyclic
'm)ve__.r;ren ’m ement in a volune neasuring device, such as two or
RoOre sc ”ﬂ”mmﬂ merat es neasurenent signals which are fed to a
.transductr Shilch®comvefts these into counter signals, wherein the
transducer derives the cycle frequency of the rmvabl e element fromthe
nmeasurenent signals and nodifies these into actual volune-flow
proportional counter signals by nmeans of correction faqfepefib@ped for the
appropri Jfqgen e frequency, each measur ement signal being assigned a

wei ght ed vol une value by a said correction factor and wherein such vol une

val ues angaligd %P‘Wtﬁ@uausaﬁ@er whieh tesmoo\hntguesmt when theusurar si gnal
when the sumto

has reached the |evel a stand n? | evel or
nul ti pl e totabhasfeached therleyebefa standard \l‘duﬁl@d@YQ!Pﬁé ’F&t'd%fﬁ elor daim 2,
characterised in that the neasurenent signals are pul se shaped and that
the cycle frequency is established by determ ning the pulse duration or

pul se repg @h@&.f oF CILVREE ¥cBbrch mr&ﬁsufmatofsmnpimous dlairi’s wreins or
devi ce accor ng to any one of ainms 1-3 characterised in that the

correct | cparﬁanawmaﬂer,sctmracteﬂaed mmatmgmmmvemencﬁtmedf Ny table

for a multitud C ue ccording to
Ly e dhe betsduar anking TS <1 or bR yPle ARhEIRL °FLi 00,
two table val ues may. be obtained by interpol ation 6. Process:or device -

according to any one of Clainms 1-5, characterised in that the transducer
cont ai ns & Piocesy rovcdevice acooﬂimg’rtoome; opmarevofc thea pravieusn glains Qfyirone of

Spindl ¢ Rafiegar Hereatits cupGeteristinghah & ”E&%%Wﬁ%@éﬁgﬁn@e count er

'n a fuel Al may be obtained by mterpolahon.

7. Process or device according to -one or more .of the previous claims or in
particular thereafter, characterised in that the transducer contains a

microprocessor.

8. Process or device according to one or more of the previous claims or in
particular thereafter, characterised in that the volume measuring device (1) is a
screw spindle counter or a gearwheel counter or another volume displacing

counter in a fuel pump.
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