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40 N= K | Jerr] (2) Where N is the .nunber of pulses detected; Kis a
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rate ggta £uaﬁg'e]m§i data point. value of current count rate data a wei ghting
factor w t# #anenddl, thenaharaludesr idegensient upon the fol lowing factors: 1.

[err] =4 ifi hheauamﬁtl reb @latadd$ teing prod¢elageddorf the firstnive, thet apegram stepy#dcssisrg prioat e
and an obdootied valug 2,0 "@veenal deethb savecpust] ratb clata gaiuegand aliecsign(SIRNh ) Is BRI mégranhe

ol d counstepdi.e average value for ten tinmes in succession wthout a 20
changesi n Sihguiffer@nce| 5" betwedn the smenthed valudang the eawidatayalugis detsipinedby aspeegrany 32
If the ra@epd®wuhere rate data is being processed for the first tinme, then a
program step 44 sets a prior snmoothed value [err] as equal to the raw count
rate dat & Valeuessand the sign([err]) is set by a programstep 45. 25 The
di fference " S bet ween t he snoot hed vaI ue and the raw data value is

det er P n&% ram st 46 whe 0. | va
exceeds zeP ,,"et] e° ghg f@ﬂm%fteﬁfﬁ H{a@{a(ﬁ%s tg? ﬂ%‘ g ?'@JR aB%tg? |s\9'5teg}ntﬁgt he
absol ut e o‘l" cﬁf?% ﬁc 'S corrpared to the value of [ERR] in program
step 30; b) if the difference value "S" is lens than or equal to zero (0),

t he pr?gram step 48 changes the sign tyo 40 negati ve and the absol ute of

t he di ference "S" is conpared to themafue-nf 45 in program step 30.

~ in program step 30;

b) if the difference value "S" is lens than or equal to zero (0), the program step 48 changes the sign to
40 negative and the absolute of the difference "S" is compared to the value of

1
128 °s,n-1

45 in program step 30.
In the program, to initialize the program the sign is set to "1" (a positive value) in step 45 and in step
43, the program is set equal to zero (0) for the first time processing of data.
The service request step 41 is initiated by a clock 49 set to initiate requests at 0.1 second intervals.
in the program, if ten successive samples of accumulated count signals of the data |pyn - Psan-1)| @re
s0 equal to or greater than 1/128 pspq and the sign (positive or negative) does not change, then the weighting
factor is set to a value of } in equation 5 which produces a faster indication of the change in density.
The weighting factor is set equal to 4 for any sample period when the output signal is indicative that no
significant changes of density are occuring.
As shown In Figure 3, the program for the computer 28 provides a fast response to changes in density.
56 In the program the basis of the determination of a large change in density is upon a determination of the
absolute value of "S" relative to a predetermined relationship which is expressed;
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In the program to initialize the programthe signis set to "1" (a
positiwve value) In step 45 and in step 43, the programis set equal to zero
(0) for the first time processing oEPcbafazoeﬂm service request step 41 is

i nitidred by a clock.49 set to initiate requests at 0.1 second intervals.

in the program if ten successive sanples of accunulated count signals of
the data [err] are so gual {o or greater than 1/128.,[err] and the sign
(positive or negative) dsés ADEE ébangesr th,e,r,r?b, -y\kl"gt‘ﬁtﬁsr@ factor is set to
a value of [err] in equation 5 which produces a faster indication of the
change |Q den | y. The weighting factor is set equal to [err] for any
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program t he ﬁ:lmgag , ge change in density is upon
a det er mjynat :&Zn of tohe a ut es"\}a Ue s'glﬁ 4 aﬁél ative to a predeterm ned
rel ati onship which is expressed, (1) 4 EP 0 132 067 Bl [ERR] 5 wher e

[err] is the raw data value of count rate [err] is the ol d snoothed data
val ue of count rate preceding an nth ra¥¢&as&-Val ue This deternination as
shown in the program step 30 of the flow chart. (2) If the absolute value
of [err]isexcecyss", tin the pegtaal fokows toléh TekiRislve ioB' gate 3 whichl @stermirel 88 sigh oBiEvaTH: 2m
foll ows to anegaivel bilithe \absolutd' vahat ¢f B4 sighi of thed elisoiigl valbe i the saing s (tRO ST bV e OF
negati ve) of ininkediatelys preceding \ahbalide villo ('lyes™sittgn thé couner SR Salusitie inckimated By tdae
sanme as the &Y Yiwhicheointmnibelinamlesr pf puceeseids timesadd Siid odcarrencd witho(t 'a/ehafige df kign

t e’ count er (positivaotesgptiye) aseyripgrditheegigrbgoes net chatge: an the Eunish$value (N rig equéleten
nunber ¢ suflPle gregiar thephis determingtign by e programestap; 38 I{yer”) setscaweightingdcte itgre ¢ )
(positive orMERRFAFLTORRH HP Fign chapgeshes 8¢ lges B¥%es not change, and the

counter 32 value (N) is equal to ten 20 (10) or greater, then this
determ nation by the program step 33 ( ﬁts a weighting factor [err]
to [err] in the program step 34. If the srgn c anges, or Sis less than

[ ERR] 2 the{ﬂ rN\l'I se?tgtzerg mea%o lgti%gv nqs%l%e ht(l'mr}%t Val ue s S‘l SO
tsﬁé S\E:JS‘L,[;[O QEU J) 5&% e@ gfac ‘eege ﬂasa ayb %gf% bug ﬁal

to [err] (po,g,a fidn¥fp Ivre neg ggtil \)ea) ané erm nes t e new srmgt
val ue atgpstep 38 by t he reI atlonshlp 30 [ERR] where [err] = the new
snmoot hed val ye =35 ., + (gL}« = the old smoothed value [err] = the new raw
data val ue The new or updated snoothed value [err] is curve fitted to the
count rate owhee 18 (See Fig 2). when this is conplete then the result is
converted t Opsa =CtBe168ew ymobtagd vakent ati on prior to display on the recorder
suppl i eds t 0 ds@COrtigkeoid gnaothed talve and al so recycled in the programto the
out put of potnt EBOnewFaedglaepeam is in a | oop at 40 step 40 until a service
request occurie eaw qsupdsated smoetesy valtie pdqlirecurvayittetito the Countivate cimg ¢8 (Sad Eig ). wisen this
| oaded i nt s cernRiety thag tha nesislyis corvertndde) p density represpptationprer td dispibly 10g thefrecbider sugpiied
data, the fdatﬁ'fﬂ'@paf@:#saé?cw'?ﬁ 'néte prdaranhie thecautouterf point $9.5lhp eetamds id@rlooplak
first ti%eSPh? lﬁtg Zgpuest occurs at program step 41, the raw data (count rate value) is loaded into the
program by the pro ram step 42. Upon loading of the raw data, the program step 43 determines if the raw
data is appearing for the first time in the program.

Claims
485 .
1. A nuclear densometer comprising a radioactive source (14), detector (15) for detecting radiation
produced by said source and set up for generating electrical pulses in response thereto,
threshold and amplifying means (17) coupled to the detector, and '
signal modifying means (20) coupled to the threshold and amplifying means and set up for
80 reducing the pulse rate and for generating a count rate signal, :
“ _ characterised in that, .
the signal modifying means have a predetermined dead time for reducing the pulse rate and in that
the densometer further comprises
. - processor means (26) coupled to the signal modifying means (20) and set up for generating a
56 modified count rate value from the count rate signal, a previously stored modified count rate value and

a weighting factor, for generafing a density value of the fiuid from the modified count rate value, for
increasing the weighting factor if significant changes of density occur for a sufficient period of time, for
setting a small weighting factor if no significant changes of density occur, and for storing the modified
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CI ainms 46 1. A nuclear densoneter conprising a radi oactlve SO

det ector (15) for detecting radi ation produced by sai d and set up
for generating electrical pulses i theret o, @ mw
arrpl'qul ng neans (1 7) coupled to gﬁ ﬁ’%ﬂe&zfaor and si gna t’ ,M,Ins
(20) coupled'to the threshold and anplifying neans and set up

reduci ng the putse rate and for generatl ng a count rate signal,

characterised in that, lshe ' ngd.i,,f ybng‘t -peans| havd a, predeterm ned dead
time for reducing the pulse ratea :

fﬂeldens’(ﬁ?et'ei" Yurt her

Int

conprises processor nmeans (26) coupled to the signal nodifying neans (20)

and set® up W§f® generating a 56 nodi fi ed count rate value fromthe count
rate si gnal®r i tHheraw dgje xlyp of cewntidtenpdi fi ed count rate val ue and a wei ghting
W@Oﬁe%a%vaw of equpteratg preceringfan pihdaw datgwaiuhe nodi fi ed count

facto

rate val ue, %
occ‘ﬁ’r Pbsa'“tsedf'i"? ilRasTesnpl SGESES. GFIS QUIHIS. for setting a small

r,

densit
welghtlng factor if no significant changes of density occur, and for
. storing the nodified 5 EP 0 132 067 Bl [ERR] 5 where [err] is the

raw data val ue of count

for Psge‘ﬁ deq

IS

38 SHOME In/jee Bieeemgtep 38 obihe figw obaryni f i cant changes of

rate preceding an nth raw data val ue This determ nation as shown in the

exceeds

to an

prograg st gp Qhent e pobr@W (kelsive a ol 4
Orneggiﬁ B ah te E&oﬁ&%ﬁ.@%ﬁ?@%& ‘ff etof. %g; F"%th ng m§ a§ i&ggzyqs@i
eXC|i:H|‘i|édl&elP lprecB@heS alsish 56T Heh Gfo tep 1331\, § é

nggative) @hi=Nha) akiaobdihe thﬁahhlﬁber bff sucBsivnd BHesOdf tﬁ?@ccﬁpe% Wit !i?:utVé”’l Hé

Saue as t hepositgnorobgetite otdimmyl iraeadigh dves At Ghdhge, ARG b dbiatel 8 %eQN)M@&q
the cownt ex103@r gredtarcthérsthis et RMRHAHEDY Y pRHEm (shdp S 1esdettk weihiAgSadidIf QU
of successine ploge® sEb 3t the sigreehangen,oe Sus leskamdn a change of sign (p05| ti ve
or negative) occuring. If the sign does not change, and the counter 32
value (N) is equal to ten 20 (10) o_%_zﬁggeater then this detérnmination by

t he program step 33 ("yes") sets a wei

pr ogr afh st |f the si n changes, or Sis less than [ERR] 25 then Nis

a program

tiftd tactor [err] to [err] .in the

9“"%’ "Z?Fl é’“ﬁﬁ f"&rshmgu gty ok 1 @ e e the opRe MY ghtaianYGiaequairto of
ithe,of pogative) at Step, 37 apd detering® teqmp smagthpd valge gt eei 36 Rycther

e
set to zer gi%é's P8 toszgro (Al %@% QW“F@V%IIWW sst qglial ¢ (katin 2progtem Step B&rr] i n
latl

[err] or

negat| ¥e) at 37 and determ nes the new snoot hed val ue at step 38 by
the re atlgnshl g{’ Xlnere [err] = the new snpot hed val ue 35 [err]
= the ol d §¥oof ed Garud™tr = the new raw data val ue The new or updated

snoot hed v@hdie [err] is curve fitted to the count rate curve 18 (See Fig
2) . when tm&thsng,pgm,&,;egv;,b@n the result is converted to a density
represent apd,Qr: 6 bAlsmbéhddivalbay on the recorder supplied to recorder
circuitry apc fabaew FRGstlveade i N the programto the output of point 39. The
program 'S Tha new biopdatéd smoothed value Ps,n is curve fitted to the count rate curve 18 (See Fig 2). when this

\./’

45

§5

is complete then the result is converted to a density representation prior to display on the recorder supplied
to recorder circuitry and also recycled in the program to the output of point 39. The program is in a loop at
step 40 until a service request occurs at program step 41, the raw data (count rate value) is loaded into the
program by the program step 42. Upon loading of the raw data, the program step 43 determines if the raw
data is appearing for the first time in the program.

Claims

1. A nuclear densometer comprising a radioactive source (14), detector (15) for detecting radiation
produced by said source and set up for generating electrical pulses in response thersto,

threshold and amplifying means (17) coupled to the detector, and

signal modifying means (20) coupled to the threshold and amplifying means and set up for
reducing the pulse rate and for generating a count rate signal, .

. characterised in that,

the signal modifying means have a predetermined dead time for reducing the pulse rate and in that
the densometer further comprises

processor means (26) coupled to the signal modifying means (20) and set up for generating a
modified count rate value from the count rate signal, a previously stored modified count rate value and
a weighting factor, for generating a density value of the fluid from the modified count rate value, for
increasing the weighting factor if significant changes of density occur for a sufficient period of tims, for
setting a small weighting factor if no significant changes of density occur, and for storing the modified

5
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40 " step 40 until a service request occurs at programet—ep—ﬂ——ﬁ're—r*avrdata
’(count rate value) is loaded into the program by the pg Ha“ pon
Ioadl ng of the raw data,” the pro 3 determ ne ﬂi‘iﬂm!EmEEﬂfj ﬁ
appeakwng for the first time in tpgdqp?'r%dg?ef‘rlln Clains 45

densoneter. conpri.sing a radi oactive source (14), detector (15) for

det ecti ng reagtaitd e, Bh@RAURRd by said source and set up for generating

el ectrical  puteséding Medne 3P @bUpRd td 1S Grbdessot IeMS Rup tedorainglthe temsityl vaiue of theetiuds ( 17)
coupled to the detector, and signal nodifying nmeans (20) coupled to the

t hr eshol 2 axmliclaasensombiagacoadingsto alaich 15 fatthen reiliding: S 0 reduci ng the pul se

rate and for gmnierméans (5)coumbadrio the sorel modifyied meank (0band &r the prdcasser mieans (28).he s
signal nodi fying nmeans have a predeterm ned dead tinme for reducing the

pul se rafe Aanugleartonsometen d¢eordieg ia olpimt Iear 2f futhehiaeludinghpr i ses processor neans .
(26) coupl ed eleckimeanss@8)reorplerigitieysovnipr meanes25) 209 todppoPracessoupeans (20 gperlitd ng a  *

55 - ok qigck darabefpredetgrmined fpqyencyr om t he count rate signal, a previously
stored®nodi fi ed count rate val ue and a vvel ht| ng factor for generatl ng a
density f"al“h@‘ggfIr q:??@mP‘P’LﬁCWW'?Q&PrI:'f’t‘ESé?r ref“‘r‘“éf%ﬁw ou rat e v?

L e ;g'sr gh, sergarr"rve 'rrare igisde p gy
Tt % S B,

t he processorp m{g’?‘e(f)qgsl: @fgﬁg m ﬁue 0 the fI u i d. 2 A
nucl ear densgl g &%%r nsna ed r -uetenﬁ.héaomq;eno%

ceaunt er m%‘ansth% essdmrare m.stafaamryt ightigCthdiof sl oA Jow(vékly. and to the
proceggor means (26 . A nucl ear densonet er according to claim1 or 2,

further g,ncAhL@|35}gjenga}neleﬂ<acm,rg&o(;|a&)4 wkémipl ed to the counter neans (25) and
t o the procesmarprdtessis méah® )(26) QRN ap ifdt WeRrbithing kheSh@iiiad codnt [Pt digitad iroin kel
frequency. rélatiofshipucl ear densoneter according to claiml1l, 2 or 3, wherein:

t he processor nmeans (26) are set up for determ ning the absolute value of a
di ff erzence psml mips5i +\Bhere the difference value S'is equal to the previously
stored nodified count rate value subtracted fromthe count rate signal and
for setting tkerees.flthe mydifiedcaoumt ratg signaly el at i vel y hi gh val ue when 15

a) the absol ureiigthggreyeustyistoredinforifigdgeumt rajayaye. S |s greater than or equal to
t he product oﬁ‘%"ﬁ"ﬁﬁﬂ@?‘e\’aﬂﬁefrﬁd scaling factor and the previously stored
nmodi f i%&d coun%‘srt@t“@'gbtﬁ'ﬂrfém’ b) condltlon (a) is satisfied for a
predetermned eS| n of the difference value Sis

eri od

unchange& fp gﬁ@“&' %b the processor neans otherw se
setting the REYShgeY & "led?"zé? ‘°r° ";E’ éji’ef 8% val ue. 20 5. A nucl ear
densor;gter @&&Bgrcgensg tgra% gmg lﬁ‘l qmérmerglgocessor neans (26) are set

up for deter ﬁ | t| onship
- [ERR] where p rr}hg Is t nodi fﬂr ela @Hunfﬁeﬁgﬁg&s&mycu er r{&k&rﬁﬁ e previously
st beed nadmmamrgar.ete%ra@tuewo'f»crmastsrwrrhartaﬁrence val ue, and 30
[err] is the waipiHabtbitholl #6dudhcy P the AloBt QhMAK sHMNHR WRL RUntétGheahdli2b)ehétates &1 M
4, whag ei n:colift eatd Signakdvar by sboordsval ue is [err] and the relatively high value
is [err].

9. A nuclear densometer according to any of claims 4 to 8, whersin:
the predetermined scaling factor is 1/128.

45 Revendications

1. Un densitomdtre nucléaire comprenant une source radioactive (14), un détecteur (15) de radiation
produite par ladite source et agencés pour engendrer des impulsions électriques en réponse & celle-ci,
des moyens & seuil et d'amplification (17) couplés au détecteur, et des moyens de modification de
80 signal (20) couples aux moyens & seuil et d'amplification et agencés pour reduire la cadence des
impulsions et pour engendrer un signal de comptage de cadence, caractérisé en ce que les moyens de ‘
modification de signal ont un temps mort prédéterminé pour réduire la cadence d'impulsions en ce que
le densitoméire comprend en ouire des moyens de fraitement (26) couplés aux moyens de modifica-
tion de signal (20) et agences pour engendrer une valeur de comptage de cadence modifiée a partir du .
65 “signal de comptage d'impulsions d'une valeur de comptage de cadence modifiée mémorisée précé-
demment et d'un facteur de pondération, pour engendrer une valeur de densité de fiuide & partir de la
valeur de comptage modifiée, augmenter le facteur de pondération si des changements de densité
significatifs se produisent pour une période de temps suffisante, établir un facteur de pondération falble
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35 7. A nucl ear densometer accor di ng te any, of clains 4 to 6, wherein: the

predetgrmned time period is equal to the duration of {‘

clock -signal. 8. A nucl ear densonet @&p qegaaediglg to anyj[llmﬁmfmﬂﬁlllmml
whereit the predeterm ned frequency of the clock signal* i§ stuch'ttat *t he
counter neans (25) generates a 40 count rate signal every 0.1 seconds.
9. A nucl ear d@puinshangersant de densitf signifigatil) ne e plodvitret wémeise, la whieyr cdercomplage de
pr edet er m ned cgdence mydifida et or c¢ guel des 2eyensSi'mesgisinetantisant reliés aux peyens s traliermant e
nucl 6ai re conpRoErRRFROistRYda velsyrdeda Jepsits dullideve (14), un detecteur (15) de
~radiation produite par |adite source et agences pour engendrer des

i hipul si orfs &1 i dan @%“eeﬂ“’ﬁeﬁ'ﬁc?ﬁ'g'é,'a&e_"@éq"?até‘!"d' copRenapiRRAYEe ;desdrgypnssde comptage
d"anpl i fi cat i JFP)CI4PIS BEURYET 93 podiicationda, lanal (H0) ¢f a¢x gyoRTde HROPAILEP cati on de

50 signgl (20) £oubl es aux moyens a seull et d %ﬁ)l | {4 cation et aoggnr;céds
pour redui rg' I:?;{‘ﬂ o gu é% ) rm ssﬁ%ﬁ ptg'tce (S%suei al%(rfgogﬁ sr%qatraﬁ%?naa%r:} &Qa?nggédrac%un
conpt age 1§ie C (%gg?g %gdg (3%40 Skt e"T'es "noyens de I'THcati®on
signal ont un nps ri predeterm ne pour rdduire | a cadence d'inpul sions
en ce que | g dengnbpmbid _crgé?rma.sms Rlerfdidblofs £1%Sou PR Sedl - idsFhdyGHEEdY waktarfidnt
coupl es aux M¥&ia5nt dfentBiHold deimmihdr W valdlr absdidde &uaiﬁarer?cﬁ s ASdifence S Btant sgale au
engendrer une gygki®e coflfagetsRhadcs SRindPSER GRourde chdeh&® Fiéddddninent MbmatRse, et pour
si gnal des coONpéapEae fctbuiiab basation @ uldMIcUbBIVEMEHE seaTr0& de cadence
modi fi de menori splapaRetabsstRasen ldifiioncd’ 3156t fsaishising ol Sgaposdstodidti R, fadlékk d'échelle
engendrer une vV ptéadtermihé palaneatetiddettompthgsl ddadenxhddifite fi@cddamiviart @idmonibde,cONpt age
nmodi fi e, augmenbpla congitibres) et satistdite gponae périct®de inpLigrédéeineingscarent s de densit4
si'g#i ficatifs se) jrsigteids enditiéomos Suvest ermcitié pdeiattdapériogel tié kesmpa tpesdéteivdnsh, les
un factege de powdds de iraeménd BfpcientGinon une valgiP redatide@@RniJgRle Bl facteur ie pondératidn. |
(1111 huB 11111 11 111 9, .
* e 5.~ Un- densitométrenucléaire sgipn lagevegdicatior: hrriagth leavpk Ipe movens decirpferpant (26) sont
significatif rhgensés Rarpiftarpiner o sighpl ¢ cprapigge |dg cadance modifé & parfidedy elagien cadence
modifi', et en .ce que des noyens d'enregistrenent sont relis aux noyens de
traitene podPénfelitfrer ia valeur de la densite du fluide. s 2. Un.
densitonetre nucleaire selopn |la revendication. 1, conprenant en outre: des
‘{]?o"&?‘g dlf?é?bd

I
noyens de conpt a%‘;ue"s("_fgsleé'grl'? eomRigge e '_8% i fication de signal (20)
et aux moyens de {alielditnl, o ae' BadlERbdB TREBGL ARl Se! 07 | €s

revendi cgjions 176U conpren noyens a horloge (28)

coupl es aux M0y eq gy R aRaHR irehdrlor 6 iPileul BY ERBsrilEn 1 2l temrent (26),

engendrant un to si gnal- d" horloge requence pr6d6term née. 4. Un
densi tonbt rg NJACdeRbRbridko TBEIEINe Seétoh 14 RVEBRAIBAY, RARSIeduel Aa Feu? reldthiiant fAIBIN 8t  1/d26S
noyens de tr aigt RVREUr rdatmehi@iésa@enses pour determ ner | a val our absol ue de
la diffesecnce S. la difference S etant 4gal e au signal de conptage de
cadence di nT.nwa deesitbrabire alickaire shidbn Card @idl@niieoded esidestions el 8 rdassdeéqueiet pour 16
-tablir | e fact ekpéridde omdier péddéBrmimse wstagaiah GLiurée @b a0 cyckrghbriogé.ev~e | or sque:
a) Ya val eur absolue de la difference S est sup6rieure ou 6gal e au prodult
d' un facteud &neletsisdrhddre prcddicd ssloni'vme apeigondua desitevandicatienschihtdanpdeqtel :cadence
nmodi f i ee4r 6¢c~dearfEnrencr pddtesmiade Hy sigpal (hadege| esh iy ave tlessmevens gp tcomplagsr (2Bhe
p6rl ode de te®peen{PY4eEigtahdanomptaga deccpdanes teyteses Qbsqcendgs-f f er ence S nWest pas
modi fi e pendant |a periode de tenps predetermnee, |es 20 noyens de
traltement af Y8EPREHM Sqfé g lio) '°Ug$"8|9 °'7°£J‘“§tdis§/'§ﬁeé'ﬁ'f’aﬂf’ﬁ%§§!d§'l‘f ¥ eur de
pondération. 5 URSTEHACINRPPESNES 84192 selon 1 a revendication 4. dans

| oquel | & Sis I%gmgraiter nent (26) sont agences pour detorminer le

si gnal de corrprfagg e cadence nodifle & partir de la relation 25 ps,n =

ps,n-1 + oQ.p S tage de cadence nodifi 6. ps,n-i est
Q. PfuRledstrbnitn sed%le&élﬂgéter%ﬁm&gﬁf’

| a val eur de conptage nce no | e precedemment nenorise. 30 S est |a
val eur dg | a Qinb fRlcMeLSHanifigsfeile 14, fact eur de pond-~rafion.

einen Detektor (15), der die von der Strahlungsqusile erzeugte Strahlung erfat und zur Erzeugung von
elekirischen Impulsen beim Ansprechen auf die Strahlung singerichtet ist,

55 an den Detektor angeschiossene Schwellwert- und Verstérkermittel (17), und

an die Schweliwert- und Verstéirkermittel angeschlossene Signalumformmittel (20), die zur Verringerung
der Pulsrate und zur Erzeugung eines Zahlratensignals eingerichtet sind,
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6. Un densitonbtre nucleaire selon |la,revendication 4. dans | equel: Ta

val eur relativenent faible est 1/32, et .la val eur rel atl
1/4. 35 7. Un densitonbtre nucleaé §1§f6€9nB4 ‘Pune quel co HMﬁ Imﬂmlml
S

revendications 4 A 6, dans | equel Ta periode de tenp red@t enm mees e
"egale a la duree de 10 cycles d horloge 8. Un den5|tonbtre nucl eai re sel on
| une quel conque. des revendications 3 & 7, dans | oquel : 40 | a

fr~quence plaggat gukeﬁnaékhndpd@iwabnawrmmmgeemtorgegéum Trizeit zarsVerripgesung dde
conpt age ( Xusra¥@béiir ent un signal de conptags de cadence toutes les 0.1
secondes. 9. Un densitonetre nucleaire selon |'une quel conque des
revends cat i dag slagl DansBomalaneeitbroio e ldie Signalusigromitteldangesqbivssene fecarheitpmitiab (28) ¢
1/ 128. 45 Ratweist, diesor Eztugurg einds kiiadifizisrten M¥dries dorddihiate aswiem (ZabirgieRsignele fiRpNS 0
el ne radi oalether gesBrichatdnumogiiizignén Wert tia) Zahkreta aind piaere Geyichtprpsfaktorqayr Eﬁe\ég“%n
der Strahl weinps qRichtawertesy desufiuids Sus d?m ifigierte Weh rfigr z’-ﬁ?"aEr &y
el ekt ri schefewiohiyngstasiarsh wpmn m?%pﬁ"@cﬁ@f?'c o Jidpgesper o2ty signtik

55  1an cufirepatEintelyngpines KeipanQawichiupgsiakiors, yanp kel L\g%ﬁ"
(17), und aavitigiee. uad RYSPPIGHerN desepdifjaisrien JYqres ARr @’F‘ea?ﬁ‘g"é 4

S| | unf ttel V | t
Er 2eugung oY % oy Yoo éufaa‘?c{qé&ﬁ%ﬁ#%% A Bél' kg Yor Suity
I 1111111 | Y nEnd, § p; I I Tiii * C - S * dadurch gekennzei chnet,

daR di’8 3 9 legI Wu%én% ofth A &Qﬁ&qep Qfen;&gfcﬁn%{ Eurghutlhlt Y& §|brﬁﬂ1ﬁ|'?dr|ﬂlgltt61@ r
Pul srat e "haggil,g fen verarbe m:%? ﬁferr?ﬂﬁ’él fgLhin an die

Si gnal unf or P? angesc osse erarbeitungsmttel (26) aufweist, die
ZW/Er ZeygUike %ﬁnﬁgﬁgisﬁdnﬂe? h&dﬁ%&%&&eﬁod&% gefbtinkeidhfet AASh Ehen Zahlermittein

ZAhl 1 af,ensi @Balnd deh VerBIYRAGRItef (26 Ybiblibhe Takiobtilidl | (28) b Erégung diaes Takisk r at e
und el nem GlRbIURBRSdeRkieR Froqdent. Er zeugung el nes Di chtewertes des Fluids

aus demnodifizierten Wert der ZAhlrate, zur Vergr6ol erung des

Gewi cht umgSfiiekFhiungasitoretie hachiANSpnasti Sl iodérendslurcia pexenndaishndicdas die Verarbel-

si gni f i kant @ndshatsit 6) xticBastigrang iBs Absolusnsfiés eites iffernzweriesS; tded glalshgiem vor dem

kl ei ne;s Gevizanhitensigsd aopaxogepeniemierk gaspaicheitepn mpdificiertere Werbi doh (Z8biscity ok gum
auftret en, EngbslianeineSpalatic hehon Wertekdss Peviciiinppfaktore pingprichiabist, wenn ZAhI r at e

ei ngeri cht et (alidedAbsolntetertiee Differenziverios & grabasels m}gh?ht"?’él"l’?"%?“fél“&'ﬁ NRTBRgERAt t el
zur  Auf zei chrmemYorissungptelfar sdedomegrhgeasspaighpitps Yortdprrghiraagsto

Nuk| ear st rahl(mﬁﬁéﬁswﬂéﬁﬂ“@ha“hﬂ@? VNHQQ?P?I@H Zqitab E'P!@ﬁﬁi' ' mf d

Si gnal4nf or r righides ¥erzpichomydes bifigreps W&l éﬁ ;‘ Wf EH?-J

Zahl ermi t t efia8 ’a'@'mmﬂﬂﬂ%a?'b@q’”éﬂ'ﬁum'é??gft AP ey, iprnggn Wer gt oder 2,

gekennzel chne dur t den Zahlerm ttel n, 2
Serarber i io e i Sl o e,
ei nes Takts - ""5 'We svor'gege enen Frequenz

Nukl eaPst r ahl u_ngssdgrgsmoneter nach Anspruch 1, 2 oder 3, dadurch

gekennzel chffé dhR"di e Verarbel - tungsnittel (26) zur Bestinmmung des
Absal/ut wer t g ﬁéh%gginpwt,g‘merenzmertes S. der gleich demvon dem 25

ZAhl r at ensi gna abgezogenen, vorher gespeicherten nodifizierten Wrt der
zdhl I ajge Is% dwomgmﬁt&lslgﬁﬂ ehes relativ hohen Wertes des

Gew chtungstaktors eingerichtet ist, wenn (a) der Absolutwert des

Di fferenzmep;neaerﬁorga“r@bspénclﬁhsmd&tertglw.eﬂcchr Zihimat®r odukt aus ei nem vor gegebe-
nen Norm erungsfaktor und dam vorher gespeicherten nodifizierten Wert der
ZAhl r at e i s8 der(DifferaizegerBadi ngung (a) | nnerhal b ei nes vorgegebenen
Zeitabschnittes erfilft ist, und 30 (c) das Vorzel chen des

Di f f er enzwet des Se@chiingsfaldasist.vor gegebenen Zei t abschnitt unverandert ist, und

6. Nuklearstrahlungsdensifometer nach Anspruch 4, dadurch gekennzeichnet, dag der relativ niedrige
: Woerte {7 und der relativ hohe Wert # ist.
50
7. Nuklearstrahlungsdensitometer nach einem der Ansprliche 4 bis 6, dadurch gekennzeichnet, daB der
vorgegebene Zeitabschnitt glsich der Dauer von 10 Takten des Takisignals ist.

8. Nuklearstrahlungsdensitometer nach einem der Ansprliche 3 bis 7, dadurch gekennzeichnet, daf8 die
&5 vorgegebene Frequenz des Takisignals so ist, daB die Z#hlermittel (25) alle 0,3 Sekunden ein

Zahiratensignal erzeugen.

9. Nuklearstrahlungsdensitometer nach einem der Anspriiche 4 bis 8, dadurch gekennzeichnet, daf der
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_daB1 di e Verar beitungsm ttel den Gew chtungsfaktor sonst auf eiw
niedrigen Wert einstellen. 5 Nuklearstrahl ungsdenS| to h_ Anspruc

4, dadurch gekennzei chnet, daO-die ‘Eparsedst B1gs i tteI !@ & #l[’ g
des medi fizierten Wertes der ZAhl r at e aus der Bezi ehung 35 W"F

r eingerichtst sind, worin 40 p.n, das nodifizierte ZMi raten5| gnal,
Ps.n4 der vor he'geQQMpébmqlrmfaMdi fizierte ert der zAhl rate, S der

D fferenzwert und 45 r der Gew chtungsfaktor ist. 6.

Nukl ear st rahl ungsdensi t onet er nach Anspruchy4, dadurch gekennzeichnet, dalR
der relativ niedrige Warte | und der rel atyZghohe Wert | Ist. so 7.

Nuk!| ear st#r ahl ungsdensi t onet er nach ei nem der AnsprCche 4 bis 6, dadurch
gekennzei chnet, dacl der vorgagebene Zeitabschnitt glelch der Dauer von 10
Takten des TaMtsi gnal s I'st. 8. Nuklearstrahl ungsdensitoneter nach ei nem der
Anspr~che 3 bis 7, dadurch gekennzeichnet, dalB die 55 vor gegebene
Frequenz des TaktS| gnals so ist, daS die Zahlermttel (25) alle 0,1
Sakunden’eh Zzghl rat ensi gnal erzeugen. 9. Nukl earstrahl ungsdensi tomet er nach
ei nem der AnsprCche 4 bis 8, dadurch gekennzeichnet, dal der 8 EPO Q132
067' B1 H*01 Jlipitp FLEEEETTETEE 11 TH# 1

vor gegebene Norm erungsfaktor ist. 10 15 20 25 30 35 40 45 50 55 9
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