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VEEh{ZD9/1205S The present invention relates to a nmethod and 'EQ_\*.@SQI\%US
for determ ning the nunber and/or val ue of weighed itens. Counting machrines
for determ ning the nunber and/or val#elot coins or bank notes by weighing
are 10 known.  For -Ie Euro ean P te t hb 0040539 descri bes such a
machi ne whi ch deter S pErRT = 2 ' I tens by
dividing a total weiTHE Nmmm AND,anRapaLuw IGIt mmm im',msr Where the
guotient obtained is not an exact 1nteger, the 15 quotirent is rounded to
the nearest exact integer. It is inportant that the nmachine only displays
accurate and rel i ghec presmdrts, imnenatonr diedgltes o Eumogpelaed Panent

descripss h ??fsh a Y r g i #€a
reliable nu )EQ /or va ue cé;ﬁ?l(g)‘?l ea&e%@#ﬁhﬂéﬁépveg%%t h@ef'nquot i ent
obtai ned i s WeAp&esd %ﬁqmﬁ1oredetern1ned tolerance limts and a warning is

given if the quotient falls outside these limts. 25 The tolerance |imts
are usually chosen, to represent a bal ance between absql ute accuracy and

m nimsing the nu g BachiRe s FOEofrRSE MR NG RWBPSErrors nay be .
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PCT/GBSQ/OOG%ga/£%2%%lue of the weighed items by dividing a total
weight signal by an appropriate weight factor. Where
the quotient obtained is not an exact integer, the

15 quotient is rounded to the nearest exact integer.

It is important that the machine only displays
accurate and reliable results, and accordingly'the
European Patent describes how the machine can be

20 arranged to display a warning if a reliable number
and/or value cannot be given. 1In this respect, the
quotient obtained is compared with predetermined
tolerance limits and a warning is given if the
quotient falls outside these limits. |

25

The tolerance limits are usually chosen to
represent a balance between absolute accuracy and
minimising the number of warnings. Of course, this
means that errors may be made or that warnings of

30 errors will be given where an accurate count could be
made. This can be annoying to the operator and it is
preferable that the number of unnecessary warnings is
kept to a minimum whilst maximising the count
accuracy.

35

The present invention seeks to provide a method



- 2 -wange/appeEr atus for determining the nunber and/or val ud’@/@&ﬁ%ﬁ@d o
Itens, and associ ated verifying apparatus, in which.accuracy has been
i ncreased whil st the nunber of marnings‘hé%‘been mai nt ai ned or reduced. -

According to a flrst as o] n n.there prOV|ded
oot us for Ao HReREEEhn kol BePLERIA ) AL SinbBE oy o A L8
conpri sing pr0cﬂS&@1gh§ﬁwlaemangeddtassem&aﬁediwmmgﬁY1ngga@baH¥tus,
representative ;Qf p or, ans haV|ng
means for fornﬁ%bqy%nunéégﬁrgéﬁgg?g §ge §ﬁ§§ ég%?végfgéi %ﬁ
signal by a sebébwawqwngsnhwalbeﬁnamdlnﬁamnédwomomp@ucag-sald quoti ent -
wth tokysance limts, and output neans for 15 signalling that said

gquotientTis within said tolerance limts and so- acceptable or that said
quotient is outsideAngardinertace finptsagpeao ahatlkeppEBEentiherein said

ver! 1¥ing appasavh il Note SONPE! 565y TRARS AT | ok ohk eatitk 4l ance

limits in 20 accor dance W th determn arameters. I'n an-enbodi ment
sai d predeternFHSdnHﬁQ%ﬁH%R%/%FeVS&PE Rél@ﬁﬂgﬂiﬂmﬂte@ﬁl80396ﬁ%%ﬂ90r a

function of sapgowRis@dr HdHwe PFafged @uOidetdive’ta Ri€ighabklig nl'fa@. i d means
topendenty upofeBEedaRrAT LR o8oFhe VaTGnt oL waifhee Fesad v zand by "
which said weig bbc&s@aﬁd m@anh Vhsleﬂn@amebas ffor eecrtving 8 gabident
hat an accept SPECdadreAeats EBF iRt drnse Fd iRt P EGn e S oy o
of (the 35 | adleictes pnesnm vabueyecandpmeersalior cempasdéhgcisad dreset
ng&g;igogggaﬁgﬁz%%to%ﬂ @oféyéﬁéétilﬁzts, %ngéégg’&zlmeans for
signalling that said quotient is within said tolerance
limits and so acceptable or that said quotient is
outside said tolerance limits and so unacceptable,
wherein said verifying apparatus further comprises
means arranged . to vary said tolerance lzmlts in
20 accordance with predetermined parameters.

In an embodiment said predetermined parameters
are said weight signal, said quotient or a function of
said weight signal and said quotient.

| 25 |
Preferably, said means to vary said tolerance
limits is arranged to vary said tolerance limits in
- dependence upon said quotient.
30 | The selected preset value by which said weight

signal is divided may be, for example, a value
representative of the number of individual items in
a weighed article such that an acceptable quotient is
representative of the weight of one or more of the

35 ‘individual items.. However, preferably, said selected
preset value is a respective one of a plurality of
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- 3 - preset weights such that an acceptable guotient is representative'of
t he wogoer22ef irtens in a wei ghed article. Sai POWEBR/GU63H Or M Ng
a quotient may further conprise neans fghesubtractrng a presel ected val ue
fromthe results of the division of theweight signal by the selected

~preset val ue ged®f "wé DEhEYOEULRAT tha th@nC (RSN & h | grance
limts. In é% 10 ngo di nent, said sﬁbtract?ﬁ? ﬁgaFgeggrgﬁged to

subtract a prré%%lf%"é?%ﬂa*&éﬁﬁeoﬁeﬁhés@Hi‘@ﬁrv@%fl%F‘FJ‘-F ebRoasvaighed of itens
in a weighed axtielie.fromthe results of the division such that said
quotient .is representative only-of the nunber of subsequently 15 added
items. Preferably, said nmeans arranged to vary said tolerance lints is
arrangeoo6 to increaS®id hmeansafot fhemiogemarpeotientsmap Shirehelzhe quotient

20 d ed. d
reans arr anaSPHRFEE REahLerUR UERELati e IS HELLFOELLE HRTLESOCE, | e
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quotient, am%yMEﬁé”ébﬁ@é@e@EEPéseErvggue édﬂ?g??o he °g QSE?QQQQ o’ conpare

the fraction of the .quotient wt eterm TS,
quot i ent canQﬁa?9&9%%%@d"§§haﬁa%ﬁtE@é?r&m§%1k#ﬁéﬁ$on Iandnin.a preferred

enbodi ddht t feentsodd théid , g4 obesaneeathings midhglot £1 ok EAgbY e val ue of
the integer and then the frac quotient. i's conpared with said

determ ned t & Eﬁﬁ§§I?rPf%seiﬁcgﬁgeﬁﬁgﬂﬁmﬁﬁpr§ﬁﬁQF%Bb% aPhsaf urther 35
conpri ses neameﬁrnusxnmmbengoSardemsouneatwmidhéﬁraﬂdecﬁéﬁfﬁeﬁ qpntity,

Eg%?cgggPSBG iﬁfhﬂ@ theVE£§%é%8%12uch that said quotiernt is

representatlve only of the number of subsequently
15 added items. ' B

v

Preferably, said means arranged to vary said
tolerance 11m1ts is arranged to increase the area of
the tolerance llmlts in Whlch the quotlent 1s
20 unacceptable as the value of the said quotient is
increased. Sald means arranged to vary sa1d
~ tolerance levels may be arranged to determlne ‘the _
tolerance 11m1ts in dependence upon the value of the
integer of said quotient, and wherein said means for
25 comparing is arranged to compare the fraction of the L
- quotient with the determined tolerance limits. N\

Any quotient can be expresaéd-as an integer and a
_ fraction, and in a preferred embodiment the said
30 tolerance limits'are'determined by the value of the
1nteger and then the fractlon .of the quotient is
compared w1th saxd determlned tolerance llmlts.

In an embodiment, said apparatus further

35 comprises means for comparing'said'qUOtient with a
predetermined quantity, said output means being



rarranged to signal a warning if said quotient exceeds said predeterm ned.
quant W@ 891121Pr esent i nventi-on al so” extends to a:wtei ghi ng P&@’/GBSQWﬁt us
for determ ning the nunber and/or val ue of weighed itens, said apparatus
conprising neans for producing a meight'%ibnal, and apparatus as defined

above arranged - i,ve sak i gh i gnal , . T'etn s_are provided
for deternini ngggﬁégﬁgﬁbg gﬁ'gp\éﬁ' %Otwaszlr%'gﬁjel%\?géﬁé Slg?gﬁs&éﬁ teéﬁ%e? Bm an
accept abl e quot sahd. pPedeeealipedsguantedis. for produci ng the wei ght signa
' conprises wei ghi ng nmeans for® producing an 15 = acétual measured wei ght.
Means may be provided for deducting a tare value froman actual neasured
wei ght to derive theThBai BERERYHt ioventiom@lso £XEARAE| fone aerighibrgt o
wei gh itehs of ghbbepepl @8pORERRARIngtatE dplpé FakhaNokeRAIRNIE AT a

di ff érént val ue, sal d wei ghi ng apparatus conprises storage neans_In which a
list of 25 dEPbehedt £ BRABS) s S3iGr APPASFEA YR rCWR RIS hRIVERPABSadAned to

each denoni nat ié’ﬂed@@ﬂn? seGBeghitVeipnalst il WeppHFaeashadereEiiadd on in
said list. Preferably, the greset valye stored in, said 30 st gr age, neans
for each denomi#RRY®n2FRaqgrd EPsFeceivgy R IIRE P IERB IneiRRT AN o
respective predeésnisi aeé provtdeal folte dettertni{iddathéenaibeat iagid,/ofor

donon natt on |y atye §8 fnd e ned, IRehsl A AN A OoRERRTR of an
i ndi vi dual one @dothentiens of that denomi nation. WO 89/ 12217

PCT/ GB89/ 00630 Sai d stored preset values are preferably preset weights such

that said quotient formed by said
Y Preferably, said means for producing the weight

signal comprises weighing means for producing an
15 actual measured weight.

Means may be provided for deducting a tare value
from an actual measured weight to derive the said
weight signal.

20 _

In an embodiment arranged to weigh items of
different denominations, each denomination
representing a different value, said weighing
apparatus comprises storage means in which a list of

_ 25 denominations is stored together with the value
% assigned to each denomination, and a respective preset
value for each denomination in said list.

Preferably, the preset value stored in said
30 storage means for each denomination in said list is
representative of the weight of a respeétive
predetermined number of the items of that
denomination. For example, the preset value stored in
said storage means for each denomination in said list
35 is representative of the weight of an ié&ividual one
of the items of that denomination. '
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Preferably, the apparatUSfis_fqr_coﬁnting coins
or notes and each preset value'correspohds to the
welght of a respectlve ‘number of colns or notes of a
respectzve denomlnatlon. '

In an emhcdiment. iflsaid'guotient'ie acceptable
an appropriate exact integer value therefor is
formed. o -

~ This- exact 1nteger value - is then: utlllsed to
derive 51gnals indlcatlng the number of welghed 1tems'
and/or their aggregate value.-*= S

According to a further'aSpect of'the present
invention there is prov;ded a method of determining
the number and/or value of weighed ltems, the method
comprising the steps of forming a quotient by steps
including d1v1d1ng a weight sxgnal representative of
the weight of weighed items by a selected preset

value, comparing said quotient with tolerance limits,

and signalling the quotient as acceptable if it is

within said tolerance limits and as unacceptable if it



‘05 I n an enbodi'nent said predeterm ned paraneters are said vei 3%
si gnalWOs88/82Hdot i ent, or a function of said weight signal B4/ GBBYy 006
quotient. Preferably, said_selected preset value§£ epresents 10 t he
wei ght of one itemof a reSpectlve denon1n%t|on such that an acceptabl e
quotient is repiessueaaasesafmt he IePEde Of i i €8% QhetRBah denqym nation
bei ng wei ghed. In _an enbodi nent, the nethod further conprises
the steps of meF@hPﬁgnFﬁelﬂﬁéﬁ§ ﬁ&%ﬂ%ﬁﬁxﬁge&Pa%?BﬁFdﬁﬁé§UM&PWmlght and
‘deriving said VBteaktekanakdl pabasitk et ual measured weight, storing a
|l ist of denom nations of itens, storing for each denom nation 20 of Irtem
a respectlve preset weight and . a respective assigned val ue, and further
conprisif§Sthe step Dh &nrembgd&mehunsﬁndﬂﬁreﬁekdﬁménﬁﬁnpu;aﬂetér$S
acceptébl e, and_if sai guot % S %%Ee ete m ni_n om sai d
RiCE: R ECRE L

quotient and sattF aR8tgnBigRc,§isha P54 8T t1?%s, and
di spl ayi ng the wﬁlﬂeldfwehghttsagnai(kndﬂsaxﬂxhuéhtedtnents of the present
invention will hereinafter be described, by way of exanple, with 30

reference to the acconpanylng drawi ngs, in which: Figure 1 shows a
per spective V|em10f ae¢garng préﬁa@U§aﬁEQQQ§|Pw%ﬁetonalﬂﬁgmﬁ@:B$#RWQ a

bl ock cirnwit t t hovs. a
£ ow di agram Jhg he 188 dne IBMPYURITApEEOVE denbdiat o

PCT/ GB89/ 00630 suqh tlw; gANng CLERtaRd ep SUTTIRNRE biS af PPEEESSILRF inR tOBf the

vei ghi ng appar ains. m'ﬁillﬁlé'feoﬁ shews aff |t¢1\th|cPQ{&ﬁTixQ£t§oHeb'efﬂ1bng routine of
t he wei ghi ng aQParehqg Figure 5 shoms a count routine of the

m@vghlng

15 | In'ah_embodiment, the method further comprises
the steps of weighing the items to produce an actual
measured weight, and deriving said weight signal from
said actual measured weight, storing a list of
deneminations of items, sﬁoring for each denomination

20 of item a respective preset weight and a respective
assigned value, and further comprising the step of
forming said quotlent and determining if it is
acceptable, and if said quotient is acceptable,
determining from said quotient and said assigned value

25 the value of said weighed items, and dlsplaylng the

/ value of the items so determined.

Embodiments of the present invention will
hereinafter be described, by way of example, with
30 reference to the accompanying drawings, in which:

Figure 1 shows a perspective view of weighing
apparatus of the invention,
Figure 2 shows a block circuit diagram of the
33 apparatus of Figure 1,
‘Figure 3 shows a flow diagram of the main



apparatus and Figures 6A, 6B and 6C together show a flow di agram of a key

' hand,k Line of the weighing apparatus. 10 The draw m,clgsgpd“%e a
wei ght'ng apparatus for determ ning the number and/or value of weighed
itens. The wei ghi ng apparatus described -and illustrated herein is general ly
simlar to that described and illustrated 15 I n._our International

Application NeeifRingBB6L80A8]1 petboRie@I43b)a itocsssbAgf uade ¥E WHd :
becone apparent t ilncregagé%$curacy whi | st the nunber of warnings has been
mai nt ai ned or %b% PRJBRRE 2 “PRe wei ghi ng -apparatus, as is apparent from
Figure 1, is a stahig@fe 4 shows weﬁ@hwugnanﬁammpﬁaaingrafydm@ing

generallylwﬁfgggpgg 3f'9h$h“%qgﬁq“§a?§§$ |rCU|t i ncl udi.ng processi ng

nmeans aﬂg el ectronic storage is-con ock di agram of the circgit
- of the Thchine is Figuser ét ghoMs B gouatl. rozatme stbwRhenwRilgviagl a
wei ghi ng plaigﬁﬁg}gtugr BgE@ei ving itens such as coins or notes whose nunber
and/ or value 1's to_bpe determined i s associated i n known manner with an

el ectronic precisi DHOWEREhPRg GBvPRE £& tRIethepsSRPHVRSEIRYo! el ectrica

out put si gnal®iafish &f eapkepohlanandingt e dutei vei et tRePkeedhtiag he wei ghing -
platform4. A nunber of input keys 5'to 11 -are provided in a panel of the
housi ng 2 for®RRPEREYAgy information to the processing unit. Furthernore, a
35 A &pl ay panel .12 for displaying appropri ate nmessages under the

gggﬁggggfgo%gg grgf§V|%ggw pane %%thngph%ﬂé*gg&% 2PRAF3 ﬁ%ﬁ)ﬁoﬁrns
di spl ay paneldaﬂemynbegcbhst nmmboar ey daspT orFlue ¢ eOf weighed items. .
The weighing apparatus described and 1llustrated herein A g
is generally s1m11ar to that descrlbed and illustrated
15 in our Internatzonal Appllcatlon No. PCT/G388/00391
{wo 88/09485) ‘but 1s modlfled, as w1ll become apparent
to increase: accuracy whllst the number of warnings has
been malntalned or even reduced. The welghlng
apparatus, as is apparent from Flgure 1, 15 a stand
20 alone welghing machlne hav1ng a hous1ng generally
referenced 2 in whxch an electronlc circuit 1nc1ud1ng
processing means and electronlc storage is contalned.
A block dlagram of the c1rcu1t of the machlne is
o -1llustrated 1n Flgure 2. _ _ '
25 _ _ _ _ . . _ E QJ
" As shown in Figure 1 a weighing platform 4 for '
receiving items such as coins or notes whose number
and/or value 1s to be: determlned is assoclated in known f
' manner with an electronic prec151on wexghlng device for
30 the provision of electrical output signals which are
proportional to the welght applled to the welghzng
platform 4. A number of input keys 5 to 11 are
provided in a panel of the hou51ng 2 for inputting
information to the processing unit. Furthermore, a
35 display panel 12 for displaying appropriate messages
under the control of the processing un;t is also



-d'spl€§ nmeans. Figure 2 shows.a bl ock CIrCUIt di gﬁg&bggﬁgggo

el ectr 9%9’&?1(?U| t of the machi ne recei'ved within the housi
wei ghing platform4 is assoei:ated wth a4 ohd-cel F*%4 of the electronic
preci si on melghlng plLied with a regul ated

devi ce.. This | oad cel 14 is su
10 power suppP¥OBydsd IBfaaﬁ&ﬁgl'%nuﬁﬂ%/?%%ﬁ?ﬁseg 16 NediHert kdr aghdss a

battery 18. Thl@lb@&dyc bhefr auersy de aldred t i €ate@uUbRuiapgh xRtk i ybese
magni t ude depend melght applied to the Load cell by way of the

wei ghi ng pIatfori%iBgaYTﬂF§ Butput signal is fed t6"an 15 “anplifier 20,
and the anplified output signal is then applied to an anal ogue to digital

converter @g. It mﬁl%%ggrgeﬁns%%%g th% %le P@cﬁ?tdhg'%Q%gPQ$%e£ﬁ§r 22 is

also fed with a regula power suppl on1t e regul at’o e power
suppl yrappl i ed délectfonic chzcRit orccnmemaecrﬁmeaceseasreoi rvelftEhHmcenso

that the digital i gn f £ 2 ggq A e
I ndependent of £H§y%FHétgatlghg p%qsg&gﬁcgnﬁfg gfgvglgéa% ere d?e"%sh
substantial |y propbPadorallt d4t € W@ﬁgﬁd%ﬂﬁﬁ@@%ﬁtBrﬁﬁésm&ﬂjWﬁﬂghlﬂg I n

known manner, 2%eyjiéde p@ﬁ‘@é 3eaRl iced1tq 4 hﬁs %@ﬁﬁl@@&cwﬁrﬁp'é'ﬁb“\’eég@a”g
device is 4 olated fromthe power suppliedt processi ng nmeans.to avoid

probl ens il h NRYELT ASYRPLKePYpHRYY oéulapli’co"ﬂro?u?ﬂéyr &£§9uiadea el s 30

connected i n knoygnhected &erasevad@awwyﬁytxsa.pm@£385baa wﬁﬁliﬁk@@dces

units associ at ed thg&ﬁmnth i nmbadi_nment shownIh e procéf unlt S

a i croprocessor®®e® HHoEE G oef“&Pé‘ Ref FhRse smagnit

the keys 5 to llupor thepveygRE appliiedmter cipr obesdotelld by &myswf utﬁd by
e di splay panel WD 89

th
P/ ooy oho50. Heianils BLAERRFM drn aBRiss QUER Y E3PRP AT SOl e P
|nterfacelﬁbansampﬁléhmmn;o, andt hbecapdiifdaed output signal is then

applied to an analogue to digital converter 22. It
will be seen that the analogue to digital converter 22
is also fed with a regulated power supply from the
regulator 16. The power supply applied directly to the
20 converter 22 acts as a reference so that the ‘digital .
output signal from the converter 22 1s generally
independent of any fluctuations in power supply levels
and therefore is substantially proportiocnal to the
weight applied to the load cell 14. In known manner,
25 the power supplied to the electronic precision weighing
device is isolated from the power supplied to the
processing means to avoid problems with noise.

A further power output 24 of the regulator 16 is
30 connected in known manner to provide power to a
processing unit 26 and units associated therewith.

In the embodiment shown, the processing unit is a
- micro-processor 26 whose associated keyboard 28 is
35 constituted by the keys 5 to 1ll. A display 30 of the
micro-processor 26 is constituted by the display panel
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illustrated, the micro-processor 26 is connected both to a pre-programed

menwiyg$a2zdvi ch may be a read only 05 nemory (ROV) orPET/GBEY/a0688bI €
- read only nenory (PROM, and to a mam_')r% 34 which is a random access nmenory
(RAM.  The pre-programred nenory 32 in | udes the programs for the

m cro- DVOCGSSJ.QV %@&&elhﬂ& @@@o;ﬁ@iﬁénaﬂs‘gﬂa@e dztﬁf@ré/"*'ﬁﬁé‘ the wei ghing
machi ne 10 rang%dﬂ(n ¥\e é; he machine illustrated is particularly
i nt ended for "\Né R a?ﬁl?ﬁ? coi F& ér’?(?/ SMRAEME®r ot her _
counters r epﬁﬁﬂﬂfﬁﬁ&ﬁ@ pfthmneicu‘d-yﬁbuesso‘fheelas cortdd ed NBy the

programmed tqQ wei t he not es d col ns S.|n |l e cyrrenc r sever al
(F:)ur?enm es. Q:l‘—" g?"?ﬁﬂ?%‘?qvmﬁ tTHeERPBY | 8\% g t{? a&n Pf‘flé’onm der .

the op@Rati omenm‘oxi}he( ROIEHI o aspmg:mmmabyecmraﬁeroqirpguaiw { PROH) , i~
responsi ve t n?&%EZ n The o
I nformation %& d O'{en?e 3 ‘?lﬂgﬂélg eé %a?ﬁdrsbﬁ %&%é?(};@é(%% ations of
t he notes andF@é‘i)n-s gthe mmrmdmmmyt 32 lincluies ovhet he menory
32 25 i nc ltq,eg} i nd for each
denom nati on~hol é“hfe nu rgér m %gémﬁgggrd%%o?%%é ackaged in a

st andard pacRatdg&iiating Hte h@hwws oV¥hiigl ﬁé’@&é@#ﬂ:}’lmg tlh%tt:héﬂsndard

pack. 1lPor ed@h axdhdd @n@@r@eg%ck the menory 32 is also provided 30
with a preset tol erance given or exanple, ‘as the limts of the acceptabl e
devi ation fromthe standard nunber of items in éach pack. There is al so

stored wi'thin theThanuacﬁﬁhewd;ﬂusﬂﬁatedluslbedmicuﬂa*ﬂphlﬁhendedghlng
BOLoTohS HRE igh iy RN nS0s "EhaDb: B RO EReh BT oS O 0O
- platforn1|QUhaannbuntensewgpgesentetovera@kmqyam&#yowmhme. The
15 machine may be programmed to weigh the notes and coins
of a single currency, or of several currenc;es. For
simplicity, in the following'descriptioﬁ, we will
" consider the operation of the machine as a currency
~ counter programmed to be responsive to the notes and
20  coins of a single currency.

The information'held in theﬁmemory'32_includes a
list of the_denominations'of tﬁe hotes'and coins of
the CurrenCy of interest. 1In addltzon, the memory 32
25 includes the monetary value of each denomlnatlon, and L
for each denomination holds the number of 1tems which o’
would be packaged in a standard pack together with the
weight of the packaging of that standard pack. For
each said standard pack the memcry_32 is also provided
30 with a preset tolerance giVen;'for exaﬁple, as the
limits of the acceptable deviation from the standard
number of items in each pack. |

There is also stored within the me'm_or'y 32 weight

35 limits below which the weighing_p'l'at_form is deemed to
be empty, and weight limits below which the weighing



‘The nmenory 32 al so contains the weight of each 05 denom nation of the
coi ns VeO@Mi221g. I n addition for each den m nation of not BRCT{GBSHEAEGI0)
contains the follow ng informtion: 1. BrTor Bahd Tabl e provi di ng
predeterm ned 1flatform is, deefmedy dmmblemptys dng each notxckipendent upon
the nunber of notes being counted. 2. The maxi miEhunber of each note

whi ch may be coBfif8d-in any single operation. 3. The |argest nunber of
notes which may be 15 pl aced on the scale pan before a warning

g L o yedrniMhanbRlOTRE YD | Sod A LheoEnl NughEHT [S¥ULLBl
t echni ques descr.i bed” ereln course d e poSsSible to
store thedSane denominakdani afr dygecioiors tard coP hes of tInea@mzrmsr for

General |y, howeygen &BRoMEhaRY oo onOIA&éSS, veny :ﬁéﬁ@k? 234 tligys CaRe be
count®d and/ or valued very accurately sinply by wei ghing and W thout any

calibration or EptépPvwir@uinfermaddifiques 25 ~  being necessary. The use of
all of the information pre-programed into the nenory 32 will becone

apparent froma consjderatign of the programroutines illustrated, by 30
the flow di agrans ofiFlgﬁPe§r§°Fb ?§$¥ﬁePEE%E??B@dPﬁéﬂﬁﬁeq?10¥¢I be

apprﬁci ?tmi t hat 3ghe i nf @¢poki @aﬁldn 1tife dEe sy %chﬁneeeeaalda&d&@graﬁaﬁd
in the factory. yeyer e p of t ry i s not
within the scope of this 1ﬁv8HP% ﬁ'&ﬁp%ﬁﬁ ?ﬁ%l?%e?g?gﬁg% WD 89/ 12217
PCT/ GB89/ 00630 - 11 2.fuThéemastdmum hashbetherf téechanbteewhiidti grape Beis
swi tched on, the mcro- p58§ﬁ§§ Qr 6§®§ %ﬁgggﬁgqﬁ?e}gtightlate any 05

|n|t|aI|sat|0n routines

W 3. The largest number of notes which may be
~

15 placed on the scale pan before a warning
message is displayed. |

This information is utilised in error redﬁcing

techniques described hereinbelow. Of course, it would
20 be possible to store the same information ih respect of

the coins of the currency. Generally, however, the

weight of coins is very stable and they can be counted

and/or valued very accurately simply by wéighing and

‘without any calibration or error reduction téchniques
25 being necessary. '

N\ The use of all of the information pre-programmed
into the memory 32 will become apparent from a
consideration of the program routines illustrated by

30 the flow diagrams of Figures 3 to 6 which are
described below.

It will be appreciated that the information in
the memory 32 is generally_pfbgrammed in the factory.
35 However, the programming of the memory 32 is not within
the sccpe of this invention and will not therefore be



I nvol ves the transfer of certain information fromthe nenory 32 to the RAM

34. be seen that the RAM 34 is permanently suppbtgﬁcgggmog ndby
pomgw5§§”%%i7of the regulator 16 so that the RAMis not 10 vol at??

CGenerally, it is the information jn thelRAM 34 which is utilised by t he
m cro- processor..26 in,the performance of the prograns. This enables the
- on ST BeTer B sssary i

I nformati on 34 to be updated as necéssary. In addition,
full calibration and partlal 15 recalibration.prograns whi ch are not
descri bed herein, t t i_nf o) or in the
RAM 34. Wen the machine Oﬁ?%bgﬁﬁg gf”PgéL¥e E lfos %ﬁé:%ébcggs

runs its nmi mwﬁtmua@sl? Pﬂ'hgsa{msgr & |1$11tmt/ﬂslgmlng routi ne
shown 05 Fi 9y t3a11db &fish t £08L1h88, Webﬁh'f%s‘ie‘ébﬁ%dhs &4 [ apged by WaYuﬁf

ni cro- processor timng neans to_peri odical l pply . a wei ght. si gnal
ni cr o- proces§@NQiYesF##ez%ranséiﬁnﬁﬁeceﬁtﬂéﬂ'W&%ﬁﬁﬁ%%%&ﬁnﬁreﬁntbé

~supplied tenﬂémaxyeaﬁe@9naheTh§Mn3@to m&oaa110be2%ééhéﬂﬁéwpeaeranned to
contlnuouslyné$p K%%board r ead routlni %USIdi %% state_of the

keys 5 to 11 tHe 3G BRERYNSRELY BHPPLIGI ] |§ﬁﬁq Y BPYEL| R¥or mat i on
as to key st atags of Gtearmbmnaapprbprsot ehhacaticoRAMTid o RAM 34.  For
exanpl gg in re he _k 0 rea once, every . f our
mlli seconds%gﬁ‘(?ettﬁb y%%ig%’géﬂgg %E is ﬁx%l ﬁé&\ﬂﬁ% cgejrﬁ/s{?lg gﬁéur@rﬁ‘gnt ly

"~ pressed is sB&wmhuchF#aAGmll1$adkhgmmheamnemeﬂgnad&gdnnn36readth@ut|ne S
WD 89/ 12217 89/ 00630 - 12

- provided wpfﬁ ﬁgaQ§ﬁnﬁg E ecﬁrog$ﬁms'ro&?&ﬁoﬁnﬁb%${L|t%fle keyboard .
r ead routlnekﬂﬁ?ﬂﬁaQ%QﬂrﬁtgrﬁéahB the Béﬂl@é|@ﬂl§ﬁsﬂnﬁﬂ9¢ﬂga§5 wei ght \q
signal s “"'n@%é@ééyi‘trThCQHaﬁi?Bﬁ? ehi1ankangpration and partial

135 recallbratlon programs, which are not. descrlbed herein,
may be provided to modify the 1nformatlon stored in the
RAM 34. .

When the machlne of Flgure 2 1s on, the.
20&_ mlcro—processor 26 runs its main. prcgram continuously.
This program is the weighing routine ‘shown in Figure
3. In addltlon, the weighing. dev1ce is arranged by
way Qf mlcro-processo:,tlmlng means. to periodically
supply a'weight signal to the midrofyroceSSor 26. For .
25 example, a new weight-readihg-éan be supplied ten times
a second. -

The mictoeproceesor 26 is aISO'programmed to
' contznuously run a keyboard read routlne causing the

30 state of the keys 5 to 11 of the keyboard 28 to be

read perlodlcally. This information as to key states

is stored in appropriate locations of the RAM 34. For

example, in a;preferred embddimeﬁt, the keyboard is

read once every four millisecdndeeand_the keyboard map
I showing which keys are currently pressed is stored in

RAM 34. 1In known manner, the keyboard read routine is



skilled in the art and so are not further described herein. _F shows
the fIWR 822317 or the main 10 - weighing routine and it mfﬁﬁgéggé’@ﬁgfhat
the first action taken is thg+running of-aikeyx hagiting routine FI. This
routine, which is illustrated-in Figure 6, |ooks dt.the keyboard map stored
in RAM showi ng PRevVddede wifth R tdeyapnce 1ghagiisaci ects appropri ate nodes
I n accordance with the keys which have been pressed. Let us assune that
initially no keys are pressed. The exits of the key handling routine Fl
return to the main r e PFoyisHqyuret 2 ik thapleckegPaaroreaddeentdinge if
~anew, filteredandeicghla caadinkg riandedy reeivad chnay témpﬁ@*ﬂﬂgng devi ce
by way ofoghe converter 22. lr]##; iires ect, |§ will be reca I§d t hat

wei ght- r eadi ngs¥8r8hp SiHea¢ 15 4 PR bRet 88 CORRYNPR FHeRT a2B¥CHRd.
It wiM be cl eagkfitl@edFiiguthed a2 and hed afet hetd€urdhmy adedtpikel is

made when no ne meL%ht readi ng has arrived, the programw || |oop back to
deci si on DL1. L8t er ed wei ght reading is received, that new wei ght
reading will be stored in RAM 34 and the programw ||l then nove on to

function F2. 30 ln.this e t.he r | $5,0 k D is
arranged o determ nglégf’: or?l ;S/selt%r%}ast tgleneévgﬁgi éﬁ%gkeggﬁjn}egs&%g n received,
but al so tHat tweigbiight rosddineg amsks itetwikll bedskes kdmat fihe ef bdsto
remove the effe i 8h YhREA! 1@+ hel B t echs i t he
: programeffectiiglzé??/e&/a%thgre o#%atﬁ§VL.sfg§3% gﬁdngF?L?Eﬁnyel .E}?ggdﬁﬁg W
to be received.Fl. wWBhgg/ reutine, which is illustrated in Figure 6,

PCT/ GB89/ 00630 10dRs- aBt @h8d kieyRAMBhdP SrHRABGCHR! RabeaHNGi g which is

representative of the meL%ht signal received when the wei ghing glatforn14
i s\ehpty. At bl BEREE2OELEDG, K&¥SuS ghtl AR $RESFES: ARRROPT k2 bRt BPAPSed
by 15 in accordance with the keys which have been pressec.

Let us assume that initially no keys are pressed.

The exits of the key handling routine Fl return
to the main routine of Figure 3 which proceeds to

20 determine if a new, filtered, weight reading has been -
received from the weighing device by way of the -
converterlzz. In this respect, it will be recalled
that_wéight.readings are applied to the micro-processor
26 ten times a second. It will be clear from Figure 3

25 that if the decision at block D1 is made when no new
weight reading has arrived, the program will loop back
to decision Dl. If a filtered weight reading is
received}uthat new weight reading will be stored in RAM
34 and the program will then move on to function F2.

30 ' In this respect, the program at decision block D1 is
arranged to determine not only that a new weight
reading has been received, but alsoc that the weight
reading has settled and has been filtered to remove the
effects cf vibration. Thus, at the decision block Tl

33 the program effectively waits for a new, steady and |
filtered weight reading Wr to be received.



subtractl ng the pan enpty wei ght W fromthe current wei ght readi ng
=W - W. This determ ned gross wei ght V’\ﬁ'ﬂ' in
RAMWI??% €n83/8085h |

routl ne-then noves on to the deC| sion bl ock D2 10 ere
deternmines if tare has been sel ected by Bre&ssing the appropr| ate key 5

ey band! i ng rout iHRd S Rl 34 84" ROBEC BNBRIC FNEIANS e DBeRbes "

subtracts frara tﬂ@@mmmtoﬁ‘gthé we ighd - SagmaﬂeimeWestwhed in RAM

to formthe ¥n S thi.s case,
t he key handl | ng ro gl\'l:—hfl @’?‘{’ﬁﬁa%\e/\ﬂ% re)ﬁgd'yy det érz%lr?ecd(t%%ttéﬁgne of the
keys 5 to 11 %%é@iqﬂ%é’@@@nﬁh%cééaﬁfﬁgw% He stetesminedhbydeci si on

bl ock B3 is: 'B\kbtracmrfﬂ]le%ispmeexapeyl aeltg@ltbmcl‘ffcﬂnlihémé&?rw% nett,
wei ght Wh s accqrded the 25 val ue” of % oss: wel ght Wj. The nett %

wei ght Wi f oMfed@ iy raadidia fncthah H'OWQFE %s aFoprTai®, is then

applied to dextdminddYed®s Weighttw?smoemrzed viirf lR&MJ O track linits 30"
fromthe menory 32. These zero track limts give the readings bel ow which

the weighing platformis deened to be enpty.  These zero track linits also
set the read| ngs lﬁieowontun‘feathemtmemesobnt Ite ﬂrereiemnampbyockamzng

f WD 89/ 12217
(I;(C:Z%J[BSBSQI 006 (S’V&ye q‘t pa(}r@ﬁ%{né$ ’ai'djs §§§\g ; rgLeegteth % Ig% assune t hat
t he wei ghi ng pylestsfimanthe emgraadethay ﬁhem@ﬁ YR n'@hiz\s recei ved by
the micro- prQGRRYa i Sei aiﬁ;»%g' hheeam%e%tmfﬁ {eRAOB \e.fgdeght

conput ed 05 by function. this e aSSIQne o
key ‘handling routine Fl. . If tare has been selected W
function block F3 subtracts from the gross welght Wg

13 the tare weight Wt stored in RAM to form the nett
weight Wn, that is- ' '
20 : In this case, the key handllng routine F1l w111

have already determined that none of the keys 5 to 11
has been pressed ‘and accordlngly the answer at the
dec1s:.on block D2 is "No". This leads the routine to
block F4 in: whlch the nett weight Wn is accorded the
25 value of the gross weight Wg. -

The nett weight Wn formed by either function F3
or F4, as appropriate, is then applied to decision
block D3 where it is compared with zero track limits

30 from the memory 32. These zero track limits give the
readings below which the weighing-platform is deemed
to be empty. These zero track limits also set the
readlngs below which adjustment of the stored pan
empty readlng occurs. '

35 :

By way of example, let us assume that the stored



athe nett wei ght Wh by block F4. If the zero track linmits are set say at 8,
the newwoweerbiz Wi will be found by bl ‘ock” D3 to be |ess t halPGTr€B8YNHU630
The "YES' answer at decision:block D3 will" therefqre cause zero 10

tracking to be perforned by: the functi on—bldck F5...1n functlon block F5 a .
new pan enpty reading W is dfro he rlg?nal readi ng and from
t he new wei ght Pé&dﬁg’&t\w relarfgln*) Vﬁﬁlhsu&é f% Ng\Nthso. IFUM khetos +
W x 0.05. It wthe belmn@ct;alaewamtuhueﬁptwhadcm thgewélignt

"adj ust t tot Wt b th

vl o of v 1o SEPBIGE, Bag P uh RS b0 R A6 R PR B L ob8 abf L0ent
for the new wei gt widddibeg apvpardmt t tiea exthel ergssewetiigh tidfgistedpuakde
whi ch- 0 0

or | ivaml 1§ s SheRopkEeR, P iLL B8 Fifad; Bds FATICWE dfelifedi %
val ue of W onl 9handsrtgoei91@h1slmrbnblbl@¢$ eFém oﬁfl theesgorsetrack trend,
and that it is Q%‘é\ggvgg__@elsyétefgﬁpt ustedékgé” ?EE Qgg@lﬁkﬁ%n 3911 be The

pan enpty readi ng havi ng been “a e program noves on

to decision bl ofRupd by ﬂﬂﬂﬂ*tﬂﬁa@Rﬂhevkﬁﬁﬁttvhnl§héoé$m¥%+vm¥hepaﬁE§npty

limts stored i pnBEM-33¢ ‘é'&%’i%ﬁx? Bigcrepgnbill rfhhére@d% ViU ¢dle t BBro

wei ghi ng hatforn1|s deened to be 35 %ggt exanpl e given, these
limts nig t bet¥aFkiagy togperperfgrned %%?e*BP9§ﬁ°qu;9ﬁﬁtF§elght Wh

has been accorded the value 3 and therefore WO 89/ 12217

PCT/ (B89/ 00630 - 15 - wel |, e limts so that ives a
"YES" output. The r6ﬂt?H8°ﬁé$ﬁrF %ﬁ d%r?€¥t¥§n|8@§%%|§ﬁf ] ?%e pan
is enpty and fubst comphkedk fEGnt rt&reeb;rxga.usaab Wa nppddmg atred pRmorenphy
msséage to be

15

new weight reading Wr. The formula used is
New Wz = Old Wz x 0.95 + Wr x 0.05.

It will be appreciated that this formula causes
a gentle adjustment to the original value of Wz to be
20 made because the new value of Wz is strongly based on
the old value with only a 5% adjustment for the new
- weight reading Wr. 1In the example given the-adjusted
value which is assigned to Wz in RAM will be 200.15 as
compared to the 200 originally assigned thereto. By
| 25 this means it is ensured that the value of Wz only
(% undergoes considerable alteration in response to a
trend, and that it is not adversely effected by
spurious readings.

30 - The pan empty reading Wz having been adjusted by
block F5, the program moves on to decision block D4 in
which the nett we1ght Wn is compared with pan empty
limits stored in ROM 32. These are the weight limits
below which the weighing platform is deemed to be

33 empty. In the example given, these limits might be
set, say, at 15. In the example given} the nett

- weight Wn has been accorded the value 3 and therefore

(



05 : displayed by way of the display 30. Block F6A now sets an " COKTOADD"

flag which is used later in the key handling routine at
bl ocW@EH 122t s to zero variabl es which are used in the
At this point, as will be apprsciated, the 10 routi ne | oops
back to its start and thus can respond at Fl t« y
pressed and atisDwetld ted oweddieptpast empteww Wimghs seadihad D4 givesinai ng
t hrough .t he Weiyglhirng,, i ne ; . Flgur e Liales Souhd. thaty @ wei ght
Yg-NG Y e e k%uﬁltf%_ 48 Enbbeledrlollfddidh @

has been pl ace

Fi gure 5.

on the platform be apprecia

wei ght Wa conpdead ifiied that mheomamy i 19mpey ndpe Ehactiien Xdkack rBek

limts of D3 gRdreby RAus¥Piah |dgidcpofat¥. pahNekibity GRIBAJENo I HS

| oopi ng gack tQ the 20 . . start, the routine wil nti Nt ( _ .
D5°i n wARERIANED DYy IForde F1RRIFKI SR - moBd arks Bfdenae| seEed™

| f the key 6 &nr ReXTOKDDYa<E lrerwHirdissigl idedveatby dudahd Idejpave been

bl ock i

n

sel ected and

25 ei t her

il lustrated iQiEQ%%r%~5’P§pﬁﬁis' oi#ﬂ

ich™é

routinelﬁh
coi ns. n

PCT/ GB89/ 00630 - 16 - displayed by the display 12.- Thereafter, the pIacinQd
of a weight on the %Iatforn14,mdlk cause the machine automatically either
to conf&gn1the contt ot

20

25

30

35

b - and
%éfﬁﬁggﬁﬁwgﬁe of

to any keys whi ch have been
e nett

| continue to. decision:;

t ead of

he .verify pragram.of Fiqure. 4 will. be run.. _ Aternatively, if
ARedd e, PRI B biadk Ut § Shne, Baf Reasd i {8 e
have been pregsed, vialrdaleg avhigH lages acesdl {n the COUNT radtiivee of

I"'es "aut'omat 1'C’ verl y?ﬁ%gdﬁlgiaﬁ ;%gkﬁgklgﬁb%f%gY%%ngr

i ti apushnef loeps hAagk o iktdyspartsand thaskears rafpend has key

pressed, and the o weighi R JN af ¢gw§ t Yelkisf Vi i1 sel ected by
the 35 keyi:‘Eart;'g‘Ieiagri:l rik%gﬁ ?eﬁ%‘fnlgand t éée?uggte%grﬁhb?éﬁd%G %]f Sﬁﬁeeﬁgi n
program wi | | - E&GedPthefngs fiye weiglitryreading. ~ WD 89/ 12217

._selected.' If the key 6 marked "V" has been pressed the

N8 . Funming throug the=Welg ing routine
Figure 3 it is found that a weight has been placed on
the platform 4, it will be appreciated that the nett

weight Wn computed at either F3 or F4 will be more than

the zero track limits of D3 and the pan empty limits of
D4. In this ¢ase~then, instead of looping ‘back to the
start, the rqutine wil1 gontinuejéq-débision block D5
in which'thé:pfogram looks'tb'sée which.modé'has been

verify mode.willfhave been selected and the ve:ify

_ progrém osziguxe_4_Will be run. Alternatively, if

either of the;keYs;IO or llrfmarked reéﬁéctively
"NOTES" and 'COINS", have beeh pressed, the prégram
will proceed to its count routine illustrated in Figure
5. | |
Figﬁre 4/;11ustrates_the'vérifyihgefoutine which
enables autqmatic.vériinngiof standard packs of notes
or coins. Initiation of this routine isfby pressing

~the key 6.. With.this key preéSed,;and the weighing

platform 4 empty,_;he verify_mbdé is selected by the
key handling routine 1, and the function block F6 of
the main proggam will cause the message "VERIFY" to be

c



pack or to display a warning nessage "CHECK IT". 05 To performthe verify
routi ngy@fgofiMyse 4, additional information is stored by thepd/E®BY¥0/88630
Thi's addltlonal i nformati on.conprises a list of t denom nations of coins
and notes which can be verified 10 by t mach . For each of these
denoni nations there is al so stored a calibration wei ght W' for that

denoni nat i on, tr@xgynbyédl\bdothet ATspafayt had. den@ewarteﬂ | Rhe S BAERRY
pack, and the tar ﬁ 8&%%#3;§M1 ff t he packagln for t hat
15 standard paEkd WEEIRReOBoithe h§ dERBRLN &S OMEFRIBR en
pﬁckaged in m;@nfhaaaafe?wn_damﬁemacﬂe gdrﬁﬁ ﬂ@nmﬁ NabheentRy PPELE Nore
than once in the |ist of _denominatiqns ach entr or M nation
Wll, sinthis cé?%c% °53§8c$gfgga%|Fh%&ﬁﬁ%qg)mes iﬂeangggﬁf qgﬁoa‘ting to a
respe@ﬁWmQ%tandard pack. The verifying routine is described and

illustrated in Interngdi ?ko@@thEaBEQQ§§? éﬁpt?ﬁégégfgfﬁgﬁé, ptents of

whi ch are incorporated h rern by referen he details
of the routine, addibional| infornesdonn isi ghared W|thﬁometwrfm321er
descri bed herei rpp #$ éédP£§8nH§d?n?E§ﬁEtﬁ%ﬂ'Eéﬂé%&é@gaé ARRki A 100

No. WD 88/09485, the frachine 1s particularly use In that the standard
packs pl aced onQQRPWﬁ%&¥bWﬂ$4°ﬁoF°ﬂﬁélFn@eﬂqqﬁﬁuY%hChcﬁﬁnsPﬁn%%ﬁk%b%@y
have t hei 1Oval ues, agdeednaclbré. aFokheaehd oFf @d@éldeﬁ@maatrl%stmere
operator wl | not g§i%?have checked ge agcur ac gd in rity of the
contents of a serd staredra FaLROT I WY l%ﬂg Wha Qraﬁ‘_ urate
tot?I of/thelr dedﬂﬁfﬁdﬁﬂ&ﬁ? ﬁe nugger Nv of 1t?ms of Ehath )

P G889/ 00630 - - Thi s Ay er t he ke

el 1 ng rout nd ST 640 BasERAIBEANRAGET AT Enas EATR, weont

Wt, that is, the weight of the packaging for that

15 standard pack. If the coins or notes of any
denomination aré often packaged in more than one
‘standard pack, that denomination may appear more than
once in the list of denominations. Each entry for each
denomination will, in this case be associated with data

20 (Nv and Wt) relating to a respective standard pack. |

The verifying routine is described and illustrated
in International Application No. WO 88/09485, the
contents of which are incorporated herein by reference.

U | 25 Accordingly, the details of the routine, which is
illustrated in Figure 4, will not be further described
herein. '

As is also made clear in International Application
30 No. WO 88/09485, the machine is particularly useful in
that the standard packs placed on the plaﬁform 4 for
" their verification, can simultaneouély have their
values added. Thus, at the end of a verification run,
the cperator will not_énly have checked the accuracy
35 and integrity of the contents of a series of standard
packs, but will also have an accurate total of their



function F1 of the main program Again, the key handling routine is

descgl,ib |} detail in - 05 | nt er nat i onal Appllcat /09485
%}8}9921#3? | . . ! ! F@‘t/é'ﬁw 655

and further described in detail herein. apparent from
the descriptions given above, the nachine has a nornal count routine by
which 10 it is able to determ ne the nunber of notes or coins of a

sel ect ed denowabaei.onThibhschdddtdoheds @arﬂntm&ﬁthp ahetkeynhéndiwhg;count

t whi ch |l yst pated Ei bI h I t
onthe. pl atf obRL3 ins' BE' ESBERAEnoh b Alie (8 wEreh "Feu At aduad Bped o
not. Functi ofiubctdknFBE o€l ébesmalia @mqgnamN:|Ag$&mﬂcahebkeyed for the
particul ar deﬂgﬂhﬂghhogopgkﬁg 1§ ggg fﬁg&“fﬁtﬁ%¥5%|V|8at bl ock F37 the

nunber @é items on 't orm4 tern1ne |ng the nett wg%ght
by the IlbrﬁﬂFéﬁnﬂéFgﬁFl éQPllcﬁﬁéPn|§qﬁﬂwq 83/@@#85bén pBredisatrart t
the nett melgggrgﬁegagegérlbeal56a@gdgyy1ﬂg¥§§ﬁ1ned at function block F3

or F4, dependi ng upon whet her tare has been ected, of the main wei ghi ng
routine of Figure 3. The routine then proceeds to bl ock D25 to 30

det erm ne whet her pgt ﬁ&lebéobﬁimfré%tb@r% qgvéwtwlsc{*ﬂgamhgggtﬁ@n with the
denoni nati on belng cggnted has al read bee sel ect ed

the era.té{
has pressed efPRE e RefRgne, bos g "RYRE TRUEG RS art of
a wei ghttg prDEe$s able tbi detespdae, twbtdumﬁﬁr ofkﬂatéﬁ b? odysed W th

the plat form 4 cupiy, oL0g kGYn1ATd, 19 W1 8P nive ' BeShOYRaRd I @ 64

by way of
PCT/GBSQ/OO636he psatfdemlébonTbuschpmni Hﬂhtﬁnb[ﬂﬁhmphllselect t he count.

Tode and ent eiy1 g} -agbactnOBER-BAY, dlanidd B SFEDuBNBE i DI OCk P17\

of the key han% rng routine a
items on the platform 4 to be determlned whether the

15 items are packaged or not. Function block F36 selects
the weight Wc in RAM calibrated for the particular
denomination_which'is being_coun;edﬂandethen at block

' F37 the number of items on the platform 4 is determined
by dividing the nett 'weight by the calibration weight,

20 that is o -

N = Wn < We.

It will be appreciated that the nett weight Wn has
25 _already'beenZQetermined ar function bioek-?3 Or.F4, -
depending upon whether tarerhas been_selected; of the

main weighing routine of Figure 3.

The routine then proceeds to block D25 to
30 determine whether notes or coins are being counted.
This, together with the denomination being counted has
already been selected by the operator, who has pressed
either the "NOTES" key 10 or the "COINS" key 11 at the
start of a weighing process. 1In this respect, if the
35 key 10 is pressed with the platform 4 empty, the key
handling routine, as is shown in Figure 6A, by way of



‘sel ects the first denomination of notes in.the list of 05 denoni nati ons
st or edVOr891EA17 The denoninati on so.sel-ected will be di spl af€d/6B82/0863mnel
12.. This routine then exits. by way of "EX g 1" and .a function bl ock F20,
which clears the stored key fap, to the “mat prograﬁl 10 I f the

denomi nation seheetedoRyblibBekdl @8k B drd tb?odemw aaule% 'trhém%&a
reqw red to count a count I’OUtI ne can then be initiated si [ aCI ng

the notes to beRed8neBd Sﬁtﬁﬁeﬁﬁéﬁfﬁﬁ%ﬁQF1°$b%Bv§9M'15It W#l kRﬁbF@@R F17
"has sel ected a tieaenthat bQBckhFQT icf e neswi nedalihg tYUIERSe keysdO is

repeatedly pres | e til t.he denompation_required has_been
sel ected and isgggggpg ég %?FaﬁIaeq&?%ﬁﬁﬁtﬁ?a?gdk?g eﬁfﬁlﬂh SEngs key
10 i s- préssed wiehomhpatdans Bmoredrmahe mead‘yheedenbmdnattlmrdazb si on

bl ock=D10 of thg ¥e8gn '.T o éd &@ugeebg ﬂ@! 9 Cngon bl ock
ocks 5 Ffere

DIl and function C selectlon BF
denon1nat|on|er%elnestheEaghlsél@@tm@ﬂknﬁnﬂﬁﬁifoh"lsndlQmﬁgnntamd SO

the 25 OPer #pockORshUGA; kR R183%s" d €828 ReykaYpl0 hlide IhEin

appropriate denomnation'is e count routine~can then

comenced by’pﬂEﬁ@%ﬁamhe notes on the platform4. 30 “The key

handl i ng X0uti ne i ncl udes an exactly anal ogous routine for selecting the

count node and the df pom nation when coins are to be counted. This_ routine
n

i s accessed by pressthgtDRI JSRRABIRAFIPD SeRTted PYFRE bloek F1Tdigat ed

by the decisiorelg® den&hﬂﬁktmﬁ inThe il ti 1y @l@@msreﬂs&n@d‘uﬂwls)ns of
t he coin count routlne ﬂ%nﬁ een g ven,ref.erences 2217
S

PCT/ GB89/ 00630 SOURE _FQY S&Ro5BeBt bend Hot 32 b ‘51 %WB&% F?éf \a Fine

the notes to be counted on the platform 4. However,

15 if the block Fl? has selected a denomination which is
not required, the "NOTES" key 10 is repeatedly pressed
and released until the denomination required has been
‘selected and is displayed. It will be appreciated
that every time the key 10 is pressed with the count

20 mode already selected, the decision block D10 of the -
key handling routine will cause by way of a decision
block D1l and function blocks F1l8 and F19 the
selection of a different denomination in the list.
Each selected denomination is displayed and so the

25 operator continues to press and release the key 10

Y, until the appropriate denomination is displayéd. The

count routine can then be commenced by placing the |
notes on the platform 4. |

30 The key handling routine includes an exactly
analogous routine for selecting the count mode and the
denomination'when_coins are to be counted. This
routine is accessed by pressing only the key 11,
labelled "COINS", as is indicated by the decision

35 block D8c.  The remaining decisions and functions of
the coin count routine have been given references the



addition "c¢". Each decision or function block of the coin count routine

perfvgbr@/ﬁéa;t |y the sane function or nakes exactly the %’aﬁ@%}@g@
[ [ ci sion

t he correspondi ng 05 bl ock in the notes count routine
bl ock D25 of the count routine, the prodgrSam deternmines fromthe infornation

~stored in RAM as a_result of .the key handling routine whether 10 not es
PABP8IOL FhechPh

or coins have>¥en2eFBRTEJCE FPE g SR YeiTRPEbRRtBYERhEREOUL i ne passes
to function HadktFe8 Wokie Ehehcdecibdbad orinhaicdioh bleak 6F ki pan is

rounded to t e N is calcul ated a
bl ock F37 to Pﬁaéggﬁttﬁ&sg “Eerf??@o %gg%éiﬁlth?us?ﬂﬁ gHB§§&Gﬁht
function bl ockt FedkeseeyartbyVtbe shmecdins siom hes panei socakspbaiddhdy

mul tipl8A ng thEs it EYCERSU é C t he :pan by the ‘denom nat i-on
-of those coins. For exgnp £ s“?oghg SEQEC?EH denomination. is 20 pencé®

coins, the value V 20 wnll be 24 x 0.2 pounds, i.e. 4.80.. Function

bl ock F40 then caumeesa sulaebkslahsahé)ékofnztsh%fieéﬁé 96RE VEhUE iYe,
enomni nati on, be_made -on the disp ay panel

referably w the selec
22 Wt h thetbe& v%ﬁteménaﬁsgrav tlrtfeoa!anaemn gtgued ithe 25
routine thenRxﬂLaﬁsatnesnBtSEAREhéfk59ehWWd1iM§Eﬁb@ﬂlﬁ@uﬁhééher Figure 3.

I f at D C det erm ned t hat notes
ar eabefinqél (S:b%@édﬁo ‘ﬁue&r?]()u |%€9§Oggen 352 é'bl otk FAARHNRFE R&1%Ghe

nunber Na of qesrteddehel rmuslnenpassesatcuﬁﬁnntlonrbl@ck FB8pehlereNa is
det er mi ned by Jf&ﬁié‘&leér{? Qﬁbﬁ“ Hé’%r?sﬁ@ésgéé?r ﬁ% ag OCk

F37 as being on the pan-a nu nunber
notes cal cul &ixdpE neaggsy| z-mkeq;cev Hdﬁl né'otfn@ﬂammh& at & yNpiecedi ng pass U

L ?;—rr?%h tgg6c§.6elreu2wted "et BPoekorsd- tdNbe 23.840 BHIRA is set to
%y 24. At the. subsequent functlon block F39 the value V

of the colns on ‘the pan is calculated by multiplylng
‘the integer number Nd of c01ns on the pan by the
denomlnatxon of those coins. For example, if the
_ selected denomlnatzon is 20 pence coins, the value V
20 will be 24 x 0.2 pounds, i.e. £4. 80.. 'Function block
F40 then causes ‘a suitable dlsplay of the determ1ned
value v, preferably w1th the selected denomlnatlon, to
be made on the display panel 12, Wlth the example
given, the. dlsplay m1ght read "20p, £4. 80"- The
25 routine then returns to the START of the main welghlng .
routine of Flgure 3. : L R o/

If at decision block D25 of the count routine it
is determined that notes are being counted, the routlne

30 passes to block F4l where Na, the number Na of notes
added this time is calculated. - In this respect, Na is
determined . by subtractlng from the" ‘number of notes N
determined at block F37 as belng on the pan a number
No. This number No was the number of notes calculated
at block F37 durlng the immediately preceding pass
through the cpunt routine and_stored. 'Thus,

35




ferr]= [err] At function block F42 the nunber Na of notes added is
roundesv@@9ri@inearest integer Na'. At decision 05 ‘bl ockPCRA:B89700630
routine determnes if any notes have been added tc&ihe pan since the | ast
pass through the routine by. asklng I s Na'- @Ceater | ha S
equal to zero then no furt er noteskhave been add&d*and the routine returns

to the START of the M@ ﬁhrn8°1 routine of Figure 3, and makes no
changes to the display. If notes haVe been added, hb' mﬁll be greater than
zero. Wen this is determ ned at ﬁECISIOH bl ock the routine
moves onto. deci si on HHockABYLRR BROGEt ERfFi FES ﬂ""‘t n‘u‘?rb@t‘ BPLRSt eSrfed
exceeds a %[) eselhﬁctﬁhﬂaaédntw Bhébgéaréatt h@tléglaxstmat ed Rﬁbddldffefl'fon this
maxi mum n er has he sen_to _be t ty- een. found to
repreéﬁ‘ntld goo&ﬁfﬁ: qﬂ%% %angtBB?mgeEe¥Wénﬁﬁhn¢%é%%%tnBQeﬁcééﬁﬁl%
many notes as peskidd eto atite tpanr sednceeghst lafsthglash sphngual ahelncorrect
result. O her S pr | Qnp §S

t he above reqU|E§nﬂﬁ Qﬁf %%f§§f§8t| g ?ﬁggggﬁgedaﬁé PQ{§ &gmié lﬁhe
rounded nunber efquadi & aiieeol, thengneaferthiean n2& sshdrmee waeanngddesis aged
TRY LESS is cauggd %M%}%@M?ﬂsaﬁobkgg STARTAE e TRMLANGRIEHIES 1O

t he START af the main wel routi ne o

point it W°ll b&ouddng Q E#QM¥€e3ana§§pméh§§|@ﬁ(ﬁhéﬂﬁﬁéxéﬁpFég behi nd

t he technlques u3eP1idy t he count routine for the weighing of notes.
General ly, the nunber “of notes being weighed is deternmined by formng a
quotient, as N, by dividing a 35 wei ght signal by an appropriate preset

va.u/e, for exanple, tife mAlastipdveabédnahigeqyengit will géater WRan
8IrE2217 zero. When this is determined at ég¥f§¥§%0b ock_D%%
15 the routine moves onto decision block D27 which

determines if the number of notes added exceeds a
preselected maximum number. In the illustrated
embodiment, this maximum number has been-chbsen to be
twenty-five which has been found to represent a good
20 compromise between the requirement of accepting as many
notes as possible, and the requirement of not
- displaying an incorrect result. Other numbers can be
chosen to'pfodu;e differing compromises of the above
requirements without affecting the procedure. If Na',
| 25 the rounded number of notes added, is greater than 25
o/ then a warning message TRY LESS is caused to be
displayed at block F45 and the routine returns to the
START of the main weighing routine of Figure 3.

30 At this point it will be useful to provide an
explanation of and examples behind the techniques used
in the count routine for the weighing of notes.
Generally, the number of notes being weighed is
determined by forming a’ quotient, as N, by dividing a

35 weight signal by an appropriate preset value, for
example, the selected calibration weight Wc. However,



the wei:ght of individual notes will vary such that the resultant quotient

W | W 8oabeipe an exact integer. This is overcone by roupdrngBssagig onal
parts of the quotient above 0.5 increasing the integer item-count by 05

one and fractional parts of the quotigenj;upder 0.5 being ignored. It can
easily be seen that if one itemis placed on the pan any error of nore the
SP% 01;I t he ihtﬁm weiighit WE ind/widuHDd'_u%Seefﬁ Mmﬂgvaeyrlsm%ylihéliilmthég”s are
pl aced on the _equi nt_then an error_o re_than on 5% W produce a
wr ong result.resgilirﬁpal I%}‘q@b‘re s W%f?ogefanrrﬁF‘@‘{thé?t@ﬁ’énd for 50
itenms an err@hisf isproydrduomel Byniddumpd inlyicef navtdogateparits Jhushet-he 15
tol erance to_errqr, dech e by AR l.ncr.eases. Howeyer, to
prevenb erro §8§§er“§sﬁﬁbt%§%ﬁ§qlu‘ﬁeﬁ%%@ﬁ% gi&)ﬁp%rge_ ;-gv?/_ir}t ﬁ'ecge_ é?°"6?¥\§P¥ or-
bands PPmit songoand Haraatiansle pants |9fi thengyht iBatsemdesr @, 9/ - 0. 4 Sch
that any quohbkgRly HyHJKea fractional part less than or equal to 0.4 s
‘rounded down, whéredas any ‘quotient having a fractional part equal to or
greater than 0.6 is rounded up.- If the fractional part is within the 25

range set by the aw Qarb@aiiyigs sddtthstoieabae ikdm G PLéceess than
0.6, no determ n%t ion of the nunber_ of |ten$ lns gadg and. g war ni ng ﬁessage
i s di spl ayed®?3¢he Pan ang; §rkrox ks FRenrPd 68 RbegHdPhage tght
cal i brdPed weiiglt priodiftegaavmsonyitresubiet ual £ wewght temmsl GQrle gybated I n 't he
case where error,bhand l.imt f, £0.4/-0.4 are-used _ the apparat wil |
Count metur apbr e Wl Sne i esol’ Se aste EMRARYS MSn
bet ween 40 awdl@0 pricdivee( 204BHR) gress)t andSihédatdymEer % eisemupwands wil |
“be at |east J o M 2 - for 50 items an err
PCT/ GBS/ 006 8@91‘5??__1:10:\@?@%& 12_01%_7.and .o_r | 1tem§ an error of | -,
: more than 1% will produce a wrong result. 'Thus, the
15 tolerance to error decreases as the number of items
increases. ' '

However;.to”prevent ertdnéous-:esulté; the

quotient.is'compéred with a Set-offerrdr'bands'limits,

20 For example,'the-limits might be set as +0.4/-0.4 such
that any quotiént:having a fractional part less than or
equal,to.O.é*is'rounded doaniwhe:eas any quotient
having a fractiohal part equal to or greater than 0.6
is rounded'upé If the.fractionalrpart is within the

25 range set byfthe-error bandflimitsfjthét is greater
than 0.4 but less than 0.6, no determination of the
number of itéms is made and a warning méSSage is
displayed. | ' :

30  Assume that each item to be weighed has a
calibrated weight of 10 grams,-bﬁt ah actuai weight of
10.1 grams.  1§;the case where error band limits of
+0.4/-0.4 are used, the apparatus will count '
accurately up to 40 items (404 grams), indicate a

35 warning between 40 and 60 items (404-606 grams) and
then from 61 items upwards will be at least one item

>



count in error. If however the error band limits are decreased to +0.2/-0.2
the apP¥@8O(R20711 count accurately up to 05 20 itens (202CHGBEY/ 00630
i ndicate a warni ng between 20;and 80 itens 02-8 grans) and then from 81

itenms upwards will be at | east one item co Tn: It will therefore
be seen that the.glgek epsesribpits reduce the chance of generating a wong
I tem count but that 10 only 20 itens may be accurately counted before

the warning is invoked. The present apparatus i.nproves the situation by
'l\;_arxé!-ngl the limts atrfihshevbe eﬁ:slnterguet RIHg 1ﬁm1tsﬁaaéi B8 G @dd
y di splaying a warping autonatica e in on_the nu i tens
bei ng counted. I ‘gg/ne(??;\fl He WaFﬁaﬁf“st ﬁéq‘g‘r ég"t‘/\ﬁ%r%‘:ﬁuﬁéfznﬁﬂgﬂps Hown
will be i Q&r easead aistdme mmbegraﬁsot.efmdbesm wwmdmgcrae&mn 20 In the
exanpl&s shown aboy e lim cc ta ce d typicall set to
+0.4/-0.4 of an ‘%’t %% ?8%558? g”'clé%lnofpt P’Hesﬁpﬂgﬁe&ﬁjs and
then the error mawtﬁdanEinhédabelaastoma@|ﬂtéﬁ3coumtopnr9mmmﬁx)tmm
~increased item bl r d 1 lem
woul o be used i i Hets 54T d geef Sgg?hetlﬂaem deeitaddn  ifiked rdlilld
clear fromthe d&hevehdnae fof qdneesatmguarwstorm:cxﬁmycouatt bul trhmber of
items added to t y n t lJmt
BJ?:&)Pt YRt 2PYbE Sc%hg'sft][é‘ét?e nce'lf) & ngo%- Caé

bei ng determ ne e ﬁHXIﬁUﬁ] xpecte et ween | br at ed
wei ght and the ¥@EFdindadigghine?kede item In the particul ar -enbodi nent,

this limt has 35 been set at 25 notes as described above. WO
89/ 12217 PCT/ G389/ 00630 - 23 - ‘
lR\Lt i s deternined 5?%ﬂﬂ¥§ﬁﬁﬁ§|%HpﬁFBERsDQ?Hﬂ%ﬁeS the situation by
varying the limits at which the count guotient
15 rounding ceases, and by displaying a warning

'automatically depending upon the number of items being
counted. In general the width of the area where a
warning is shown will be increased as the number of
items being counted increases. '
20
| In the examples shown above the limits for
' acceptance would typically'be set to +0.4/-0;4'qf an
item when_40 items or less are placed on the apparatus
and then the error band limits would be narrowed in
25 proportion to the increased item count; for example
\/ error band limits of +0.1/-0.1 of an item would be
used when 90 items are placed on the apparatus.
It will also be clear from the above that for the
30 utmost accuracy the total number of items added to the
platform at any one time must be limited; this limit
being determined by the maximum expected difference
‘between the calibrated weight and the actual weight of
the item. In the particular embodiment, this limit has
33 been set at 25 notes as described above.
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25 or less notes have been added, the rodtine passes to function bl ock F43
at whi.ch appropriate error .band I|n1ts for the rounding are selected.
t he i cul ar enbodi ment illustrated, the rounded

sedgﬁg Se egi a particular set of error band limts fron?gﬁgésﬁgﬁ%ﬂﬁhd
Tabl e which is stored within the nmenory 32. _ As explai.ned above, the error
band linmt range is generally decreased &5 the integer Na' 10 I ncr eases.

Where nenory CapaCEEYLﬁ|ﬁ§MﬁeﬁérM§n@@TatCHh€rEEC&%@Wdeﬂfbé¥Cﬂigetﬁa 00k
up table of gg1 gglch rel at the |n1t§de|t er to e nunber
afidefl

notes 15 SFeMRRRS t V?l?ﬁ?% 2g9¢efle FBFanaﬁhﬂer@asses tO
-AlternativelyiunctdonlblbmkﬂﬂéﬁmﬁxiwﬁléMnappeapbhﬁte AT d0 wamgul ate the

limts using ent . upon At blo

D28 t he %r act?o%yfqg Ifglg q"?’pel\lar}:de"frﬁj‘el T 5?%8?’89 adéé’d the conpared o h
the IinPPs deverhing&aatembmdament 111u$heatedcttbeahqmuaedﬁlﬁeeggrmnth|n
the error ba bi gt | r not accept abl e and
a war ni ng neglgéplge%l'R\a?s%ES%ot t‘geezg : é%ﬁégﬁﬁg'égbgg ff&jmbfp ‘E% bl ock
F45 and then +HBiESufrRm ﬁ&nﬁﬁﬁ?ﬁ(ﬁﬁnﬂalﬁh¢§ Uhlphelmmstonadﬂwrmmxnut|ne _
of Figure 3. tﬁe%eﬁb?9k3|§2.8 WP i i A0a! aBavE, Ok iR elr3 o3P papdut Si de the

error band i the'result is acceptab fhe routine passes on to
bl ock F44 to Hﬁﬁgnfé“ﬁesﬁébﬁ%ﬂf¥%¥%¥ Qﬁﬁ?%é??@naérﬁ&mykPQQQQQﬂ%Wé

cumul at}%e erimeseéses.t he wei ghing of successive additions of notes. 35

The stacking error correction routine is simlar. WO 89/ 12217 _
PCT/ GB89/ 00630 - 24 - to that described and illustrated in our UK patent
ﬁNo, _ - Where memory . capaclty allows, 1t is partlcularly ' o

simple to prov1de a look up table of limits whxch
relates the limits either to- the number Na of notes
added, or relates' the llmlts to the total count N.
Alternatlvely, it could be arranged at functzon block
F43 to calculate the 11m1ts u51ng a functlon dependent
upon Na, Na' or N. o

15

20 At block D28 the fractlonal part of Na, the number

of notes added, is compared with the 11m1ts determlned
‘at block F43.' If the fractional part of Na is within
the error band limits then the result is. 1n error and
'is not acceptable and a warning message TRY LESS is
arranged to be displayed by the block F45 and then the
routine returns to the START of the main weighing
routine of Figure 3.

25

If at block D28 the fractional'part of Na is
outside the error band limits, the'result'is acceptable
and the routine passes on to block F44 to“oommenoe a
stacking error correction arranged to remove cumulative
errors from the weighing of successive addltlons of

notes. _ .
35 . - . :.

30

The stacking error correction routine is similar



2076979 and renmoves the risks of errors occurring because the notes-are

bei ng WHQy8%/A221Y successi ve bundl es. .-To -expkai n the oper ati BET/GB8W0863hat
each 05 itemto be weighed_ has a callbrated wei ght of 10 grams, but. .an
actual weight of 10.15 grans A flrst burrd| 24 of 25 Ftenms will weigh 253.75

~grans, and the resulta uot| 375 be corr tI rounded to
- 25. A second bunBPe® g‘F rstcg e& é@gd g‘aﬁ%’-‘ ?gtlw Pf‘”"lgfE< ahfitesiful Iy
neeththeferror baodseﬂstehgar@ho@eslFhaﬁﬁﬂsmi 628§rburstbecmumrgg£|ve

wei ght of 507.50 t resul tant 75, wou e
incorrectly rounﬂgﬁa{“ ES%p’ 1§@%es ire %?lgl%g %f@% gr r SE S5\ At % d by the
st acki ng error cbunddesoen Ebuex@éanm thencipeoma bionk Essumestadmlqpch
correctionggacto ft fr e S [

total Winber of %‘(:) esiga culcvgtqégﬂd @ot&eﬁéﬁfigé?hwé g’n?%ta l(r;tgrétg%?eﬁ
20 nurber Nc RRti ﬂerrac&natlhaepghtu o ff AP g\mm%- NcA= fmrstcabunﬂle aq>fy,
as we saw in thegaipeysl §1130veayhl 38307 2y rant] WhE Ene! Bostl

correction factor Gis zero. orrecte |s t hen roun d to the
near est i nteger %Hoﬁﬂeﬂﬁn@tpgn2§kéaﬁ widl be QW¥¥955 &pEPB@ﬁ&Fe&Q

represents the tptgkcoHADBUNELe3@f 25i titMmLHldeedadn the EQlttslthvﬂ@(t
‘passes to f&nctlon bIoc? Ei? wher e ﬁ nem/staﬁg%q% corgectlon Lgctor Gis
cal cul ated as t FRUOFPFEFBALE BELRe&A®t RE TS5 CThEBRER REnG&ESMHOn o
notes on the parblcwk pos, tbetc-aheulcamadamwmerwé\igﬁtnofesocm :toh@rmmsfrom

bl ock F37. 112217
RCT B9/ 00630 358 EAF. gesultant; quotisnt of 394lRi ViU E8r P&ction factor G
haMLpg been st orinmicorhectdyt raengedsés H4d.bl ock F48 where the val ue

13 This sort of error is obviated by the stacking
error correction routine. At function block F44 a
stacking correction factor G is subtracted from the
quotient N representing the total number of notes
calculated at block F37. By this means a corrected

20 number Nec of items on the pan is formed, where

NC=N-G.

Initially, as we saw in the main weighing routine of
25 Figure 3, the stacking correction factor G is zero.

The corrected number Nc is then rounded to the
nearest integer Nd at function block F46. It will be
appreciated that Nd represents the total number of

30 items on the pan.

' The routine next passes to function block F47
where a new stacking correction factor G is calculated
as the difference between the corrected integer number

35 of notes on the pan, Nd, and the calculated number N of
notes on the pan from block F37.
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.05 V of the notes of the pan is calculated by nultiplying t he nunber of
not pan by their denom nation. That is: [err] 15bf@ﬂ&§

Thlgﬁ%g?c ?fo?t ed value V is then caused to be suitably displayed on the

di spl ay panel 12 by way of function bhlogk E49. In this respect, the

di splay could be of value only or of denom nation and val ue, 15 for
exanpl e, the displtag-coul d b& & M .~ ™ routine then ‘perforims an updating

~of the calibrated melght W, and the neW/vaIue for W is stored in RAMin
pl ace of the old val ue. The updat.i ng is perforned at function bl ock

F50 and is arranggdetéeﬁbéﬁﬁfﬁﬂﬂgcﬁQF%ﬁ%§%%ﬂ ﬁéFﬁﬁF @ haw iige beewrct ed
derog1natlonstarﬁuquzaeWSbﬁﬁidé)ﬂéﬁ&@@ éaebﬂbékeFQacahee@ﬁﬁﬁéEf&a@éored
cal i brgti on | an aver age es bejn
countegg Inwf g %& nO&HFofimdrt® iR3 st a?%ﬁcgﬂétﬁgwg gs

cal cul ated atherdmngetoofhadﬁysndmitmewpab by CcHeYe eénQMMHEH%bd.f (W -
W) 0. 0005 3 t Were Wh is the nett weight on the pan, and W is the’
old nett MEIQHF o>t he pan, that is the nett weight at the i medi ately

precedi ng pass -through the count routine of Figure 5. 35 ' It will be.
seen that this formula takesiaccqynt of the nunber of -notes added each tine

GB% as their WO 89/ 12217
PCT/ 3/00630 - 26 - average weight. The effeect of thus nDdlfylng the
calibration wehehinktibf.cnaly i (] SECAEEE &91héavk1§|@weﬂuagﬁ§5 n the

average wei ght of the notes being counted. In this respect, 1t mnll be
appr eci at ed FﬁaPeO§UItaP9Y|§¥§ﬂiﬂﬁ%§u°@otE%n?Fﬁaéégl9aﬂﬁ£n¥?t9¥a%?bred .
'welght W foefnﬁﬁﬁ&theﬁabiednﬁﬁﬁs(%HENatﬂls reéspect, the dlsplay W

could be of value only or of denomination and value,
15  for example, the display could be "£5, £250" .

The routine then performs an updating of the
calibrated welght ‘We, and the new value for Wc¢ is
_ stored in RAM in place of the old value. - The updating:
20 is performed_at_functlon bleck F50 and ‘is arranged to
| modify the calibretion weight We of the selected
denomination in such a way as to. reduce the difference
between the stpred_calibration'weight Wc and the real
average weight'qf-the-notes beingTeounted; 'In the
25 embodiment illustrated the new value for Wc is Y
calculated aecording to the formula:

'New Wc = Old Wec (1-0.0005Na') + (Wn = Wo) 0.0005
30 Where Wn is the nett weight on the pan, and Wo is
the old nett weight on the pan, that is the nett weight

at the immediately precedlng pass through ‘the count
routine of Flgure S..

35 It will_be seen that this formula takes account of
the number of notes added each time as well as their
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if th en damaged, or subject to humdity and the | | d
‘iﬁp@q@é?ﬁ? Pdﬁefc%dg‘iodﬁ%b'

be pos

but this is not generally necessary. The fgmula 10wn at

to recalibrate the weight reading stored for t

e col ns,
functi on bl ock

F50 for calculating the nodified calibration val ue ‘has been 15 found to
be particul arlya\ﬂéf ¢iveig htbbmerefabmr@&tlms‘ (Md’dliﬁ?lﬁgn,th@f Course

be utilised. At o) F51 the.o

0
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limts may be in dependence upon the roun

I nteger. Na" or upon the 30

current nunberﬁ%Qﬂ1ﬁ¥Qﬁﬁ¢%m inethair wedghdudgraindsing weRRi Khetheruse t he

ol d nunber No Qihdp e &m? &F héa, WQEQEhe 'B@%‘esb%l&h&&né@ g, ¥e to
determne the error band [imts, or any %tlon of these I'f woul d al so
be possibl e to SHIRE dhdrupdd dkEt EPQ tBF fll} i orE ¥puldher peEs idlener

Agal n,

t he chosen

al one and/or i rtcncr@&amaiumw {:Hetbélgﬁtgbbawm&msﬁ:o&%ﬂ of ot henauidzam sof
gad

itenms to detergu&eb@ﬁﬁﬁ 6&05 g%fr’ﬁfé

determ nant co

Yon§°FS5R Y table and/or a fornula

relating the limts to weight and/or the nunber of itens could be chosen.

I n the enbodi nent ofﬁ§1 ?#Qgiﬁ Qﬁé*ﬁhgg'¥SH°Eq°ﬁ'%ﬁ c;iﬁggrgoks no check

nede on the quotlent
calculating the modified calibration value

has been

15 found to be particularly effective. However,
alternative formulae can, of course, be utilised.

At block FS1 the old number of notes on the pan,

No, is updated to be the current number of
20 pan and at block FS52 the old weight on the

notes on the
pan, Wo, is

updated to be the current weight on the pan and then
the routine returns to the START of the main weighing

routine shown in Figure 3.

illustrated may be made. For example, and

25 - It will be appreciated that modifications of and
variations in the present invention as described and

as indicated

above, the variation of the error band limits may be in

‘dependence upon the rounded integer Na' or upon the

30 current number N of items on the pan. It would also be
possible to use the o0ld number No or to use one of the
weight signals such as Wn or Wo to determine the error
band limits or any combination of these. It would also
be possible to choose other parameters, or functions

35

thereof, either alone and/or in combination with the
weight signals and/or the number of items to determine

5
(



total nunber of itens on the pan. OFf course, it would be possible to check
that the quotient Nis acceptable. Thus, 10 the fractional part of the
guotient N could be conpared, for exanple, at rounding at function bl ock
F46, with appropriate tolerance limts. A check may al so be made after
function block F47 that the stacking rrection factor Gis within
acceptable tolerance linmts. .= A routifeé 15 for perform ng such a check is
di sclosed in our UK patent No. 2076979. The limts for any or all of such
checks coul d be deternined in dependence upon chosen determ nants as
descri bedthboreror t handf diwats .t oAghdner the Dansenldemgnmﬁnanﬁenankdng the
accept abild tysoh 28 a ZBoiht%‘rl ltobS 308kC6LABA 1NN BE B Pdcihofh Of the

functions descrlbed above t ropriate software will w t hin tfig
abi | ity dielabirgskhe| dimikst ﬁe uﬁéggﬁdapéejerr shenpugbes (& ié%&ﬂsanat i O
25 Many rgslifid ceéi 6R6sand variations of the invention as specifically
_ desc%tbed above may be made within the scope of the invention. |In

partixul ar, the invention my be applied to the weighing and counting of
itens ot her t hbm €Re embodimentnofeshe Euuhltelrnsnlte.net gemrpammjsgm be

arranged § qRerL L0 KUK AbBE' oh"aRe! BABRIBATCN, KRRl dsasidhed, VO
CLAI M5 1tota%unumbes Oﬁriﬂemernnnthg pBB. nuﬁﬁecoanakoriﬂaMmyhﬁ heei ghed
i tens Co%séiﬁ'ﬂe p{:ﬁcéﬁéeﬁ ’Eﬁé?stﬁér ﬁﬂg%ﬁeh‘t ROisl E@egﬁ:a%l‘@' gfﬁn&é%na'

representative e Wel sai cessor means having
nea&?f(NtWQN$F¢@Fh9ﬁ96tP§ﬁF Egnﬁpﬁsgﬁatﬁé&ﬁstGP“&#VP& femPatedwei ght

signal by S@zkaﬁ;srd paeseéunahﬁg ag@n¢uiBensnl BloekNFaE!,NgritH d quotlent \J

"W th | eran I
th to eﬁ%ééirigle toferance limits. A check may also be made

'-.r

after function block F47 that the stacking correction

factor G is Within acceptable tolerance limits.' A-routine
15 for performing such a check is disclosed in our UK patent
No. 2076979. The 1imits for any or all of such checks
could be determined in dependence upon chosen determinants
as described above with:reference to. the error band limits
for'determining the-aCCeptability of Na.

20 : o
It will be appreciated that the provision of the
functions described abOVe.through appropriate software will
be within the ability of those skilled in the art and -
requires no detaiied explanation. _ o/
25

Many modifications and variations of the invention as
specifically described above may be made within the scope
of the invention. In particular the invention may be
applied to the weighing and counting of items other than

30 coins or notes. Furthermore, the apparatus may be arranged
to perform routines other than those -specifically
described.



10 output neans for signalling that sai d-quotient is within said
tolerance limts and so acceptabl e or: that™ said quotient is outside said
tol er arx89/12211 s and so unacceptable, wherein said verifyi RE T RSP 600630
further conprises neans arranged to vary g8 d tolegrance linmts 15 in
accordance with predeterm ned paraneters. 2. Appar atus as clainmed in
Claim1l, wherein said neans to vary sai @LBdMSrance linmits is arranged to
vary said tolerance |imts._in dependence upon sald welght signal, 20 or
said quotient or a function-of said wei ght signal “and said quotient. 3.
Apparatus as dl-ai NEAPRIFATLUS nF QT @\ﬁé?@phnéagd M’?ﬁx/a‘rl}défardvﬁlélu@r ance

limts is arr %’fg%fdhé@-ri/téﬁé dc&ﬁ?rz&?hﬁrﬁﬂ'@%elsls@rt Snéihéjeé)?fgﬁaﬁe Weon
sai d quopient. 4. arafus as.clajnmed in any of, 1 to 3, wherein
t he s'eJrecFed ﬁﬁé;aee’tv?/aipdée’cﬂ}’WW%Jal He%ﬁﬁﬁf‘téltdﬁeﬁ qgﬁﬂ%lﬂ%agﬁ- 28 al ue

representati veedigHdtt fems NUsded Pfotdds¥rdmalanist era&urrg ameghghedrarticle
such that an %c%vftable uotjent 1Is regresentatlve of dp wg ht of, .one or
nore of the i i kﬁﬁ&eﬁﬁ comphls Lagsmeans fiofef it h@go§ aéfaims 1
to g, 33 | wheedigh tsas iy reel sy edl abeetedapnesby whilue sand weghs <fiognal
is divided is | e on ur 12217

PCT/ GBBO/ 0063GCMBAF L1 ‘%re i ?'gh"t‘%gsutﬁh haze §ﬁ“§8\/\gp’$'h % 0% ent is
represen%gtiveu@puﬂumeanexfoxﬁs1gma¢11mgathemgbaddaquqﬂxen651s ®@ithin
Apparatus as Ehih”%%l'é]:afq 1Sl gl ”séaééc %@Eblf Oraﬁf Qgsé “Ot'e”t

further conprisés means subtracting a prese ecte ron1
results of thGUQtWQﬂQNiSﬁOQﬁﬁﬁdﬁﬂ%ﬁﬂdst@harabyetﬂémééiﬂﬁnﬁjiﬁeset value

to formthe qu E:Ea‘blbae Qﬂ{%% id &é‘f@f}@ng IR NGEs | fdtERer’ (
Apgaratus as c aimed 1 n C'aim6 erein sald
comprises means arranged to vary said tolerance limits

15 in accordance with predetermined parameters.

2. Apparatus as claimed in Claim 1, wherein said_means
to vary said tolerance limits is arranged to vary said
tolerance llmlts in dependence upon said weight signal,

_20 ~or said quotlent or a function of sald weight signal and
said quotient.

3. Apparatus as claimed in Claim 2, wherein said means
to vary said tolerance limits is arranged to vary said
25  tolerance limits in dependence upon said quotient.

4. ApparatuS'as claimed in any of Claims 1 to 3,
wherein the selected preset value by which said weight
'signal is divided is a value representatzve of the
30 number of individual items in a weighed article such
that an acceptable quotient is representative of the
weight of one or more of the individual items.

5. Apparatus as claimed ln any of Cla ims 1 to 3,
35 wherein said selected preset value by which said weight
signal is'divided is a respective one of a plurality of

AR o



subtracting neans is arranged to subtract a presel ected val ue

representative of a previous nunber of itens in a 15 wei ghed article from -

thﬁ/%ﬁ‘j}ih& of the division such that said quotient is pegpr€ggsiodtig’e only
of the nunpber of subsequently added itens. 8. Apparatus as clained in any

of Clains 5to 7, 20 wherein said nedfs—-arranged to vary said tol erance
liimts is arranged to .increase.the area of the tolerance limts in which

the quoti eRFSSETHRIHEHRTECRERRE 38| AECEP AR SSAUPkERAE hS i s

i ncr eased. r3predbntatipnref ushéisnehbeFedfi Atamy Gfn @ akdiBgRed0 8, wherein
sai d-neans _arr.anged to vary said tolerance l'imts is arranged to determ ne .
t he toleraﬁf@ﬁ#ﬁ%%s i n dependence upon the value of the integer of said
~quotient, and wherein said neans for conparing is 30 arranged to conpare

the fggctign of . jent- wWth the: deternjned tolerance limits. 10.7°7.
Appar at us gs’ cl éfpﬁéggﬁg{éa%ﬁp#e%%qé&nglglglf%q%fﬁr’tﬁ\qg*rercegir‘fbr?%*%]gmﬁﬁﬁﬁs f or
conpari ng £ard fgustiingnta 3piotidnt fupthent comprddegumedns/, feri d out put
means bei ng,8kkaARd8%dt @ H W1 e&zr@ & £581d pgUOL sxceed - 30-
-~ sai d predet telr m&%er&%qqgtanti%t y.,".llé-.ac Viei gﬂ'lg%g gga{'gr g?&s.tﬁ%r}flﬁg‘% ’Iillllﬁg t he
nunber andfév igdione off the giedght gignadhi ayapg__ s e
produci ng @aakdil Fodhalthe PR at s ggrcgﬁbggghmqykgrgafwnber and/ or
valuel@f melghed itens gs clained in any preceding claimarranged to
receive saFalfERgSE 4ilgi&S . wherein neans are provided- for deternining the
nunber and/or value of the weighed itens froman acceptable 10 quotient.
12. Wi ghipg apparatus as-clai.med in Caimll,  whegein said npans for )
pr oduci ng ?he PBﬁtra;iuéhéls &}Tme_s%s’?rb\gﬁ&g%f‘ﬁgsneﬁh§rférn ci.ng an <
actual'neaswbeﬂaumﬁgbtmeh@s is arranged to subtract a preselected
- value representative of a previous number of items in a .-
15 weighed article from the réesults of the division such
that said quotient is representative only of the number
of subsequently_éddéd ite@s... ' ' o

_ 8. Apparatus as claimed in any of Claims 5 to 7,

20 wherein said means arranged to vary said'tolerance |
limits is'arréngéd to increase'the_area of thé'ﬁolerance
limits in which the quotient is unacceptable as the
value of the‘said”qudtient is ihgfeased. ”

25 9, Apparatus'asiélaimed in any of Claims 5 tc*s,'_: A\

wherein said méaas arranged to vary said tole:ancé' .
limits is arranged to determine the tolerance limits in
dependence upon the value of the integer of said
quotient, and wherein said means for qdﬁﬁating is

30  arranged td-compére'the fractiéh*oﬁ'the_qudtieht'with-
the determined tolerance limits. |

10. Apparatus as_cléimed in any preceding c¢laim,
further comprisiﬁg means for ccmparing said Quotient
35 with a predetermined_Quantity; said output_means béing
arranged to signal a warning if said qd§tieht exceeds
-

L
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.13.  Wei ghing apparatus as clainmed in Caim12, further conprising neans
for deducting a tare value from sai d actual- nmeasured wei ght to derive said
wei ght signal. 20 14. Wighing apparatus as clained in laim12 or 13,
arranged to weigh itens of di-fferent dgpom nationg..each denom nation
representing a different value, said W&¥ghi ng apparatus conprisi-ng storage
means in which a list of denomnations is stored together with the val ue
assigned to 25. each denom nation, and a respectjve preset value for each

denoni nat i eeidn predetemmined quantgitng appar at us®ds cl ai med in C ai m 14,
wherein the preset value stored in said storage neans for each 30
denom nation in said list is.representative of the weight of a.respective

predeterni Aédd nWedghisig appanatus JFfox Hatemrmbm ngi thm number vandlerg
appara us galuedioredidiyHddiitehs, \WRIEidpddfaies chiPsLsiNg | H8aRk0ERE i N

sai d sgora e ans for "each denon1q§t|on in said IisE I s_representative of

t he 31PTRENGHD D@ Feighl \iEnal oAb ARRRF 7Y F FRERTRERLAS nat i on.
17.° Wi ghithe apmbext wnhdort vailuwl ofh Wadighed 5itemd Gas Sclaivied ein aayd

stored preset val.ues are preset wejghts such that. said. quotient_forned by
said procegg%Fe?éﬁ%s cﬁsalflgﬁrerﬂa’rﬁ\,\eﬁi 2 THCTNE s r %Jl'gotil?e%’sg %ing

wei ghed, awbemedremesss ;e qorssideddors determimigegl the bsumbeponsi ve to
sai d out pu ' |44 s Sl {qgﬁ' ' ble to

enabl e _mul %Pg???ﬁﬁr]fegiﬁsd% o%‘réupﬁlayd;tl eaé"stef%o%dr‘tsa%?a%%l quo?i-ent by the
val uel8ssi gue¥Fieatsai d denoni nati on whereby the val ue of the wei ghed itens
Is determ ned. 15 18. Weighing apparatus as clainmed in Caim 17, wherein

when said g otient is acc%Ptable an appropriate exact integer value
t herefor is4for Wed ghifg igpPRaratysy asc &k inggt? At Ivhi c¥Pexedfitiplied
by sai d nukkiidl yle@ DY producing the weight signal comprises _

weighing means for producing an actual measured weight.
13. Weighing apparatus aé ¢léimed in Claim 12¢_furthe:
comprising means for deducting a tare value from said
actual measured weight to derive said weight signal.

20 14. Weighing apparatus as claimed in Claim 12 or 13,
arranged to weigh items of different denominations, each
denomination representing a different value, said weighing
apparatus comprising stérage means in which a list of
denominations is stored together with the value assigned to
each denomination, and a respective preset value for each
denomination in séid list.

15. Weighing apparatus as claimed in Claim 14, wherein the
preset value stored in said storage means for each

30 denomination-in said list is representative of the weight
of a respective predetermined'number of the items of that
denomination. ' '

16. Weighing apparatus as claimed in Claim 14,:whe:q%§ftbe
35 preset value stored in said storage means fo:,eaéh_
denomination in said list is representative of .the’

I
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wi.th said assigned value. 20 19. Wi ghing apparatus as clainmed in Caim17
or 18, further conprising calibration neans for adjusting said stored
preset weights. 25 20. Wi ghing apparatus as clained in C aim 19,
wherein said calibration nmeans is arranged to adjust a preset weight in
dependence upon said actual neasured gﬁight. 21. Wi ghing apparatus as
claimed in any of Cains 15 to 30 20" wherein said stored preset val ues
are preset weights such that said quotient formed by said processor neans
is representative of the nunber of itens being weighed, and wherein said
processor YWRkGRt 1@f 1 Rrindipidues apanefarhanitemsooforthedt sai-d quotient
1 n depend i omioit fos D previously determ ned quotient. * "C L M

S * -32- 22.. Wi ghing apparatus as clainmed:-in Caim2l1l, arranged to -~
wei gh items of different denom nations, each denom nation representing-¥
di fferent VAl uaWesghingeapbangtappas atvaifedpinsCngimt 5age M8ans in which

a listz of de ) lons b and the val ue. assigned to each depgm nation i's
stored aﬁ'ﬁ" %%}hlga%%}&d%?ﬁaﬁ?ﬁgp f?ﬁﬁ?a"%‘i‘ﬁﬁtgg?gﬁﬁ?;s?%ewﬁggggﬁatsé‘ | ue of
a group ofthatrsaid quwetient ferwednbyisaidepngcessgheneans. i¥eéi ghi ng
appar at us L e | 220 furiher  CQOPLIS] ans _far- storing
sai d aggr ﬁ%s\%ﬂl_-ueégn%%ngaﬁ%é%‘rﬁ#%{r‘ﬁgige%ﬁnuﬁlz;{‘évggggggﬁ'b?ng‘ddi ng to
sai d st or SherRiRR VEFR@eI3SeE ceana gi? egurangad utodbei vespbnsdvehe
wei ght  si wlsﬁ@cwewh@ymwghéﬂgn@lfﬁs%nébafOgai_af qhb%g\%ﬁtlﬁs 24.
Wi ghing a arq; s,as_clained in any of Tains 14 to 23, wherelin_said
processor %ﬁ% %r?%e%n%b%? GP%F%E&%W BeINIate BHbtagdyneindepst
consti t ut qrhdty cif s£EGtqUOEiEREULY . tHE valie adéighéagtapeatatus as 9|ainﬁgd
nany Of fdfldFnddi 4R wler SOPPLAS' Ve Y51 AL % BLRLS LR fgCei ving

. determined. - - . R

15 18. Weighing apparatus as claimed in Claim 17, wherein

when said quotient is adceptable'an.appropfiaté exacf”

integer value therefor is formed, and it_isfsaid exact

integer value which iS-multiplied'by-said multiplying means'.

~ with said assigned value.: | |

20 S |
19. Weighing apparatus as claimed inﬂciaim 17 or 18,
further cbmpriSing_caiibration'meéns for adjusting_éaid _
stored preset weights. :

25 20. Weighing apparatus as claimed in Claim 19, whefein o
said calibration means is arranged to adjust a preset '
weight in dependgnce upon said actual measured weight.

21. Weighing apparatus'as claimed'iﬁ any of Claims_ls-tb_
30 20, wherein said stored preset values are pfeset wéights_
such that said quotient formed by séid'processér means“is
representative of the number of items being weighed, and-
wherein said-processér means further compfises means
arranged to correct said quotient in.dependence upon a
35 previously determined quotient. a

—_—
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.be wei ghed, said nmeans for produci‘ng a wei ght signal being coupled to said
wei ghing platformso that said weight signal is representative of the

wei ght of items on said 25 platform and input neans to which said
processor means is responsive to enable the selegtion of a weighing
routine. 26. Wi ghing apparatius as clggiared in Clar-a25 wherein said input
means conprises a keyboard, and wherein said 30 out put means conprises a
display 27. A nethod of deternining the nunber and/or val ue of weighed

i tens, met onpr i ep 2217

PeT! chso s re a8 aPpARatlS 86T RIathes HOCIAUCEY: artanast P

melght:ywpmghrzxmmseufadlféenénthéememghat@bnwelgh@@ daaamﬂnat;qmlected
reset v n [ Wit gﬁgﬁ &gﬁ%Sl nal l'in

Fhe Guot i a‘lérﬁ‘t%s&ggfﬁbagcégf %?HBIC ?Q& Ea’iﬁh%i%?ﬁg t ol ér ance |mgts andg

as unaccépvmmwtsimgustvgagetmeaasSandwbecbranéésm @ift dengrdnations d

t ol ergAnCeydd NERe %fuéaééggghaddéeeagéﬁcQeHBﬁlfinl&Ft‘i%t eMARYT Ry amd ers. 10
28. A nethod as. clai ned Claim 27, wherein said predetern1neqﬁﬁfraneters

are sa|dWﬁﬁ%ﬁnf%¥gﬂﬁF1V§§9dfﬁ98tPeWFiQBF gignadt ithe SIITRIRTRIHURI gnal

and sai d g i grdup 16f i€8ms HfNEhBogane ababiBtation deind’ waigiedwherein
sai d sel ected preset value represents the weight of one itemof a

respecti ve denom nation such that an acceptable quotient is representative
of the n2der Wéighitng sppabatudeasnchatimed Bei 0dadei @Red £l A met hod

f 7 h S
vvel ghi n%‘@fy t%%ﬁ%gggé g%Bg%Bga%HEE ggrg%%%e %g'l}ehglﬁ%rl Vi ng sai d
vei ght sifpml £ormingad dcusulativeatored hﬁlgﬁﬁingtdﬂ|ﬁ9$§58tQ¥édst of
d&ﬂom'“ﬂdéHFéégtét€E§ue550§é89n505g5585ate value derived from the

weight signal produced by weighing a second group of items.

15 24. Weighing apparatus as claimed in any of Claims'14lto
23, wherein said processor means comprises a microprocessor
and said étorage means is constituted by at least one
memory. |

20 25. Weighing apparatus as claimed in any of Claims 11 to
24, comprising a weighing platform for receiving items to
- be weighed, said means for producing é_weight.signal being
coupled to said weighing platform so that said weight
\_/ signal is representative of the weight of items on said
25 platform, and input means to which said processor means is
responsive to enable the selection of a weighing routine.

26. Weighing apparatus as claimed in Claim 25, wherein
said input means comprises a keyboafd, and wherein said
30 output means comprises a display.

27. A method of determining the number and/or value of
weighed items, the method comprising the steps of

_—
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denom nation of:itema respective preset weight and a respective assigned

val u ther conprising the step of formng said qu tlent and
det eSYrP%;zHI# is acceptable, and if said quotient is B$8/00638

determ ni ng fron1sa|d guotient and said g@; ned val ue the value of - said
wei ghed itens, and dlsplaylng t he val ué the itens so determned. 31. A

method as cl aidmgling & 18t 30n eWB§' 8icR pahamh SRid 35 dl\gfﬁ’iﬁlgng g%lgné'- sai d

accept abl e an appropri atfe exact 1 nteger value therefor
exact |nteger\&ﬂ%&e‘epre%?ntﬁtlvﬁlo Sthe*W319M§EEﬁJE?lghed Aitems by

Caim or

t he val ue of ghg E a s ‘cl ai e
31, further 0% e% Yt gfoFP ségP€g§é€H ?eﬁ%?%h?%% FSr each -
denoni n&3 on ac:fcepfsmblea thi fit] ist wiahdndedlicd mwlémee\rlaim&teea@asa@ aved

wth a sel eckﬁa%cdfé%ﬁ‘% 28 LEOTL B30I P S yBLONL plho Cer | Ve

sai d wei ght S|gna d-as clalne I n”an g to 32,
wher ei n sai d Whezsskn \wa it teberanch &éﬂd#ﬁn@Manaﬂn%®|dnldependence

represent ati \@d¥ gheadeh shir gg rapReelkisve predeterni ned nunber of the
itenms of thagﬁheng%1nat|on 1 ga "A met hod as clai med in ' ai m 33,

wherein said preset weight. for each denonination in said list is

repr esedat i m of Aheeumdhasoéiammeadlml dud inD 17 pfwﬁéieeiﬁessiaf t hat
denoni nati on as.cl.ai ned

further compBredsy %m*%%%pvsragafagﬁ. F2e, e deloni e iandtor a1t
respect of t@mdtﬂunm;unrom ‘Bnctéon of said weight Signal and said

quotient. S I . B S A\

15 29. a methcd as claimed in Claim 27 or 28, ‘wherein said
selected preset value represents ‘the weight of one item
‘of a respective dencmination such that an acceptable
'quotient is representative of the number of items of
that denomination being weighed. ' :
- 20 E _
30. A method”asﬁclaimed inaany of Claims 27 to 29,
further comprising ‘the steps of weighing the items to i
produce an actual measured weight, and deriVing said
weight Signal from said actual measured weight, storing
25  a list of denominations of items, storing for each
denomination of item a respective preset weight and a
'respective assigned value. and further compriSing the
step of forming said quotient and determining if it is
acceptable, and if said quotient is. acceptable,
30 determining from said quotient and said assigned ualue
the value of said weighed items, and displaying the
value of the items so determined.

31. A method as claimed in Claim 30, wherein when said.

35 gquotient is acceptable an appropriate exact integer
value therefor is fcrmed, and said exact integer value

(L III|| i |I||




‘melghed 25 36. A nethod as clalned%rn -35 mhereln t he preset weight
stored for the_weighed denoni nation: corresponds to the wei :

i ndi vi¥@3/B70f the itens of that denonination, and mhergﬂ#“?ﬁgQQWBPQd-
preset weight is 30 adjusted in dependeg%e _upon said weight signal. 37.
Wei ghi ng apparatus substantially as herei nbefore “described with reference

to the acconpanyimidl €f 1M &@Swith sads. asé\l iod fuedaicerde £é pe i he t'Pl er
and/ or value of articles stibstantiall relnbefore descrlbed wth

‘reference to Wﬁé%ﬁxﬁﬁwﬁﬁ@ ot %ﬂnﬁﬁ m * C L M S *

) 32, A method as clalmed in Claim 30 or 31, further
“ 05  comprising  storing a respective tare value for each
denomination of item in said list, and deducting the
tare value associated with a selected dencmination from
said actual measured weight to derive said weight
signal. ' '
10
33. A method as claimed in any of Claims 30 to 32,
_ wherein said preset weight for each denomination in said
N list is representative of the weight of a respective
predetermined number of the items of that denomination.
15
34. A method as claimed in Claim 33, wherein said
preset weight for each denomination in said list is
representative of the weight of an individual one of the
items of that denomination.
20 '
35. A method as claimed in any of Claims 30 to 34,

- further comprising the step of adjusting the preset
weight stored in respect of the denomination of items
weighed.

25 .
36. A method as claimed in Claim 35, wherein the'preset
weight stored for the weighed denomination corresponds
to the weight of an individual one of the items of that
denomination, and wherein the stored preset weight is

30 adjusted in dependence upon said weight signal.

37. Weighing apparatus substantially as hereinbefore
described with reference to the accompanying drawings.

35 38, A method of determining the number and/or value of

articles substantially as hereinbefore described with
reference to the accompanying drawings.
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