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ELECTRONI C CAMERA SYSTEM W TH MODULAR PRI NTER AND BASE
RELATED APPLI CATI ONS This application is related to

wae omoslsgs owned U. S. patent application Ser. NeCT/US2007/081413
08/ 703,985 entitled "Optical Systemfor Use in a

Phot Qqr ic Printer,” now U S Pat . ) 4 X
0.5, VHERERTORY R sHEBER AND Mk osh #R I FERaNING A
" Appar at ug;f TeNi ! U@ﬂ? t i (cally
Printed-|I ir%‘glgl,h nowﬁgﬁ%i: at . bl%%K ]%iggg%gég‘@%f
pat ent application Ser. No. 08/ 931,571 entitled
"Optical Systemfor Transmtting A G aphical |nmage,
now U. S. patent 6, Baskgooundpthedaventiomppl i cation
Ser. No. 08/931,252 entitled "Light-Emtting Di ode
Havi ng Uni form rradi ance Distribution,” now U S. Pat.
1. MOeldnf ROAFioc0- pendi ng U. S. patent application

08/ 929,972 entitled "Optical Systemfor Use in a
Photlbg magsiencinPeitinnereldtes 03, vipsatentflap pidtaanidonetBed,.and more

No. . 08/ 931,570 entitled "Prjnt ive Assepbl y";
pamcglarﬁa?oewl KD BavirBsiesad k03 ggy SertSatean i gigperature of
a iR a85iabl e Print Medium Tray for Use in an Opti cal

Printer”; and U. S. patent application Ser. No.

09/ 409, 795 (being a D visional of Ser. No. 08/931, 571)

entitled "Optical Systemfor Transmtting a G aphical
2. igEent Fithohreer 1 of above |isted applications and

Pat /b SohARLLAREAL SUMNEIEID AR EAREers T Sibrating

application 1s also relate o0 comonly owne
degsitop@inets Ngpldaly opataenby agpttirgambaon 54 videtind&rlduit that contains

495,025 entitled "Processing Fluid Spread System for
a figwipp aeaterisdi Erenvotisgsaphinied Prithnthe materdal da ke eongni, such as mass

Rel.at e thod. Thereof, (Att.orney Ref. .No. (C8400):. Ser.
flops <23 el B8 EnenRels iR B p et magLiiahy Y
rec@ivcll fRsih madtich tPRRHEAEARK0EIal¥d! Wit theddthdGRMEhA vititbtion modes of
Rel ated Method Thereto" (Attorney Ref. No. C8401);
thelyiBratpgtreaterialpipllédsysicom gSwrallNace aifecled495the 26mbimeidthas,
Processj ng.Fl uid Spread stemfor a tachahl e )
St g P DBt BT B 1 G inide CaeY b odn heraf gtiek
coﬁ@ﬂ%BQhe-l;Eﬁf eto" (Attorney Ref. No. C8402); U S. patent
application Ser. No. 09/495,023 entitled "Film Unit
Dr i vetypssbGbliplif arasaflbetactoablctudel eat boniote conduits that are
Phot ogr aphi ¢ Printer and Canera and Rel ated Mt hod .
constesh @l-ln? i) B]‘pﬁl-;g}e F@p@hemgnsggat@gyt’emaw qongey material, e.g., fluids,
Vi s Lo Con ' .
B 0B P S SRl il b R B0 B 6o
nateB#AGAdratie@etbdepphtladinigdor bxahsid, ahpkebaidng eneiohtBnidiy, and
filed wwth the present application and are o
couplednpsicat bua haxesl  obiplis alass EopenBNORTRAWNDD DFatioHEa conduit is
[.NVENTI ON Fi el d.OF .t he l.nvention Thi.s i nventjan .
exo I SEog5 TS M BT ot ARG E RS e S gpnduit, and
mctiotEthe BEHHUTOE enddirdel G b&intyspabQl ABngHRCIINANILS Excitation is
i magi ng system conprising both a canmera and printer
typepbr moelded hyusedtana, wigr, ahedsipnacharitaceaiviceswahtas a voice
ol R ity B S8 B o 2 may b
Aef IR B BriRE L ol BB W PRy Ry bt the
trag$@etr ehtialsl YT'weswhdrandidegergficlkofBomrersaid typically employed
_ thereafter print out on a separately housed printer a
n pegey teggsuse B yibrafiona) gespenssy efdhe ;ﬂﬁﬁ/g@qgﬁlta)r conduits, and are

Ltive. cei vi heet at .

o REREY VG IR hERE Ky 3 OEShn SRR FRG P The wo pickorr

"El ectronic Canera Systemw th Detachable Printer, "

by Finelli et al., issued June 26, 1990 in comon

assi gnnment herewith, are now known to the art. The

el ectronic camera and printer disclosed by Finelli et

al. are built as nodular units but nust be physically

and electrically connected or utilize a transferable

o, o o
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Print engines using integral self-developing film
units are described in the patents and applications

W@ e@995158§ er enced above and are incorporated bRCT/US2007/081413
reference. These references disclose a digital printer
using instant filmwth or wthout an jnte

r al
SCIlsQEY B O (9l srontf BFERNPRRIEN B aplne. augh #vieivo
incﬁggn@erﬁpﬁﬁﬁggp?\k/irgg' PR ﬁfstrh@leﬁ&%h eaiRd sBha eﬁ%‘nftﬁé two pickoff
several cables, nunerous buttons, controls and status
serisoel aalf rosess@nttie sipmalssie obdersederiad a soikt Wanerapatkagesnent.
to g/{.oduce high quality images with the correct .
r esofibiafasy flavamesrsegtich Fh(eriglipmekre angwibraieryepspgmeters,
th [Qrq.art is.t or. t4 ol .
B e SR LR HERG QU B8 Broerios v on
a vehrafihg @BiCedndBl ion glosadadaits 2ARdwek s €lowoedndalts/is@flon is also
~often conplicate the operation of the canera and
infhpnted by piher spratiesand Teinfloarc dfdhess vapiebles inoist b compensated
o it ti nﬂe the i mages includi ng connecting the cabl es,
OS8I"EEt°hd for mat “and resol ution, sending inage data
f r omehRBriaBIFRhA it Rnéwh O REL& meddSiidhgent Qééd’t\%ﬁis temperature.
applications to performpicture quality enhancenents,
Teampdrdtunealffegtssbadiatgial hed droaesemd prapegestod tlae flowrtpaduit (or
in.order to gbtain a hard copy_print of the digital. K . .
COIP‘ﬁ%{Ejg & arrewils i KEReERL118S JOPUPFRER la?@awgﬁhagiewbraﬂon-
In QﬁdiBBh,ghe ﬂfwe&erg\%ﬁlt a%!ﬂ?eveltﬁ@{:éﬁg)e"rﬂﬂfé Sfie 'ﬂ%%n%eriﬁﬁ%r%me,
I'S used, then the 1nage processing operations and the
whRtdintley oppedtidnad peper s ivalishanigd with thepemledn tohfiritare.
problemw th prior art solutions having an interface
usi A§eseraperpiueapt wesids hedemperapacathe vibrasing flavo porguit.
HAY R e ARSI B R BaBhe BT & BnEGTER s Re T BHLEA puroses
eqiid1€o G Rlid taRPerfirfit €r are connected with each other
or the nenory device. Over tine the contacts can
becdire nekiasurgment abihe tempeiahge ahtherflar sénspemtnot a trivial task. One
. connection .and _erratic oger at i og SUMVARY OF THE .
ISSHRUERR PROYNANE OF 4 P PP G BT Ok | BRT IEHPE A YFE SFMGT SIRURERg
1o QERHd REF tranGLEGLEUN the B @ tApGhAge /i t
ngl ze étﬁh%t% rr%?%be %Lg&glveﬁi ent Id;ﬂclgfﬁir]igeld yﬂﬁgﬂlge ar?gggemen
errprs. Missthérasgieng whicer nahetér empeteeurel aectimtahy eeflacaghagemperature
camera housing that. is al so of a size at y be )
of gl‘@giq\ﬁlrr@tgpaén e@@ Bgoad cpg;eaééqapﬁéacwi)ﬂgﬁ@?g?e meter, the ambient
e rBRE AT RIIABL AL el R B Gy RGP g thg er.for
exdr@pRetic et Renprb@cterwill lag ithegitig teapehaird 0ftieow enaterial. In
receive and focus incident |ight defining scene light.
additign] ¢aating gf ehd ingide of drpidowsinyeicray bgfTecs thil laqss easfer properties.
within the el ectronic i magi ng canera housing for
recei ving incident scene |light by way of the objective
| ens and converting SuemafFEoLtHd BRentiph0 an i nage
defining electronic information signal. Menory inside
t he Aeviboatoynilew inmeri fog detamemanghodsiivey fnidviempsrastrolage, of a
for multiple. es. A hard copy.printing engihe is
floy By EalISAD YIRS ST pierds dRHBYSIAG 1 Ehe VEVALAS PR aeier
colfBR¥es 115! RGkr LUBABR fEAMA G ARG AR Bbfihits, a meter
el'ectronic information signals. Signal control an
terppa@asssangomnEaiuiaMe merstirconmetdnesrapdratlirs Posadambient
respectively within the electronic i magliaa g canmera _ and .
terppqrAIEY SARSYSTOR GReasTiRE & yRhient irnesItuin b, BRd Breijeigptronics
r [ t ffe re
cofRRE R LR AR R R P e SRS e P a B RGN The
el ectronic information signals to effect a sel ect
transformation thereof. TheZsi gnal control neans
thereafter responds to user selection to direct the
transfornmed el ectronic information signals to either
the electronic imgi ng camera nenory for storage
therein or to the hard copy printer for printing the

~ 1 1 o o g,
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printer. The small hand hel d canmera can capture an
image and transmt the inmages to a nobile print engine
WO poovlg1588 el d whi ch can service several capt urBCT/US2007/081413
devi ces. Wien the operator returns honme the el ectronic
inaq%gg)canera an éhen co nicate to a vaiieta of :
MEGA NStk FANTEgHEC] Lhiseciy e metes &anperavse Lmgad the ambient
terhPUrEAE AP Cal ARG PRI RG YR ASEAERSTELARI L &% Snaterial in
station or personal conputer to transfer T‘ffiges
thewribiaoorty faow nieegrhsérgrthe amrandsporatdng Tt herd the binbiknt teroperature
the user. The imges can al so be transferred by
Tadocki ng the canera in the base unit. Conpl enentary
rel ga I i - ratiyel soci gt e 1
i t A Tdisg PPRAETH LN RS AR ET RS Gfow materia in
a Vil o @ floROSten ﬁ]ﬁapr@fzﬁieﬂfa@.é’(br@ﬁ@ tbAhe RiveRGSH. "Dh@method comprises
rel easabl e fixed connection between the electronic
méagen gy netareeapenathrg li.nmeastmgsinraybiemiempemtere T.t ards

a _pri.ma bj e of , this invention,to,provide.a :
deGgisi RN RE b ieliefashite ormgl o P TS i fhesriRgtory
flod BbRS LLiABIke MR QEpGANBE T, adRKd AthBlenfRhRryARET UNI t

separatel y housed and interfaceable for selective Use

ei t Aemethogdbhédeteoninapa terivad fliwd aerhperbhuee Tokjexdta fdidw material in
this invention to provide wireless printing fro )
a VARARE I%G’Wemé@f OPHOX GG mcgatﬁéﬁ%lr{yﬁnwrb n4q he H@?@%wpmes
1 € Q . Mt ..
il AR e GBEAREE T, IR SOOI R AT, fermining
thepdc@itied €luad conastire Nand ekt fbwahatomnaldn ithegibrgosydde meter

conprising an el ectronic inagjng camera, printer and.
usipgdlec meter terspepereilnnad thpanbicst tempcsritebs pathdgliermining one or

r ect, to_each erowherei n.the i rface anong the
mdrE TS R Gr LB Bloring et Bbl EEFwR DY o1 e
| mgemdaiod foFf d&efthintlg A 8éaFdueili@Rempdratude &, f UrdfeMow material in
object of this invention to provide inmage processing
a vslghitoma flovappter cepriogitied aheardigrivdhainviehgemal homethodt doenprises
devi.ce ch racterigtigs of the el ectr.onjc ina%in
MEAS NS QT EHRPHATULS d e S Y R ANATRPIER  FBIRFE 'rﬁg'bi n
mEATRIPa b irBE AR fhfleranfiRer Char #6¢ Bldistd frthpf Q5ABGIRN
and software applications can automatically be
detephoaae thef deoived Il pengenalireCbiypy b€ thediow heaterét] i the \ahchtory

stored into the el ectronic_jimging canera, which can
floyiimsieapiag thg metrs fenpgrature @m@pgél%ﬁdam 198t (gappsTaipee Ta and

t.S.q-nto .t i jn:.0r :

aeSPRALE SEAMONRO S LR o O PO Eorl CLFRE iy o
mdtéragengsi Aiff@ence betw &enatht uidabgred 81ji® tdmpirattify By ... and the derived

invention to allow the el ectronic inmaging canera and
fluggt tempsratesnirenent s to be connected and easily carried

in one hand. It is a further object of this invention

to provide sinplified operation of the electronic

i magi ng canera by us@gspbctdof theSvantishew nder al | owi ng

the user to see the scene in bright sun |ight

pr oV divrgspecsefahe vdeatoac Roandetar, mgtarinining thoderswedtfohd

and an actign button. It is a further object of (thigC) .
tepRyaEs drit-dUph\oawTisss employietheegpaties Treivenatte , with

user to transmt inmages to presel ected conputers ‘viac
C. ch@prigmgrafempgiatie errog eapificieat-ed st eps. Ot her obj ects

of {inendtheraaspecrofithd Vibbeoryi filowp andter, diminotes ekentomics hre further

in part, appear .hereinafter. The invention accordingly
corlagsFd ibascihrdern ﬁ%ﬁéﬁ@pgvﬂr@ f—msgééigteﬁlglmﬂ% one ormore flow

LMetd j i on of elenents and arrangenent

Ch%@%%é’?@ dﬁﬁ%ﬂgg’ﬁéﬂgﬁgﬁm ified in the fol | owing

detai |l ed di scl osure. DESCRI PTI ON OF THE DRAW NGS The

novel features that are considered characteristic of

the invention are set forth with particularity in the

appended cl ainms. The invention itself, however, both

as to its organization and its nmethod of operation,

together with other objects and advantages t hereof

o, o . - T e 1 o -
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FIG 1; FIG 6 is a view of the ergonom c user
interface of the electronic inmaging canmera accordi ng

w0 0wi5s8s nvention; FIG 7 is a view of a ri gheCTHI0€TI081413
el ectronic inmaging canera transformed into a |eft

handed el ectronic a acco ng to.this
i nv t/?t&ﬁwc'ﬁr@pegt PE'?% walpru eet%et? 851 SJgetiogics are further
r
coR RSB 64 o 11 QBB T2 b OB oy conui
stifffiesshe di spl ay viewfinder of the electronic |nag|ng
canera in a verti cal configmgatlon according to th
i

i nv&hyetorotier espagBof hexyilragagy dow metey; the w&%rawﬁéﬂpwaeﬁer further
cm%f I‘l%&e ﬁu C[Ertnsgrla‘fure g?? f?ﬁe@m‘ fhed ul?g L Inéfioa%(tﬂ%faluld

gura ion-accor I €% Vet o
terﬂ@d@ﬁ%@@ﬂ Y& ofitIRN1 oW rhzit@n@l' QGthtBE hfetd MA@ s B¥RIgBconfigured to
hard copy printer, and base unit of the electronic
deﬁen‘ag?uertbe éyrsvfeiﬁlmﬂ temperaure 4 mimaqutbﬁ diox maisaigkin the vitaatory flow

how det ai | s of f eat ures..and, user

s 8 T BiPs S Toni T GBI TR BTk ggmine a
codtiis 1%5@%@85%@%@%&@%&6%%% bF JlQraFdr?ﬂolw nfetb?ﬁﬁlng a

is shown at 10 the electronic I nmaging systemof this
mﬁ&mnmubmmw@mﬁwnn@mm@déhnék@npmemwmThga@mdgh@deﬁﬂihﬁd

a hard copy printer 14 and a base unit 80. The base
tm%@m?m@b iivused to dock either the el ectronic imaging

r
B Oritio s P A Paforl TR, BRI B Ry e father

coﬁﬁlglﬁbdi esdgomeine aaeinperaalre @trod ficCor TRY cOBPEIRINEI TR ol 2 | Trmeas - Tr.

when docked and facilitates a data connection between
derit| ROTRAES theéﬁmeraﬁtﬁgueﬂ@r oot B 20 a@aed%mn@om@ag dlgreshold,

and GHGHER A Xoallih MRl on P By R Betifnk e PRROE e ERPSEL Rt

pnﬁemﬁﬂmgﬁﬁ@mﬁ@hﬁﬁgﬁ@@ be internal or external to the
base unit 80, or a network 84. The el ectronic inmaging

cambr yetlmoten aspasbof ﬂﬂan/élﬁretory fmyesetendhe @mer\ﬁéectronics are further

i nf or ion froma cellul ar 40 whi c
o e Bt Prnng LyppEFialEe Bgh BBRyom £ADRP G o | G -
PROS ta éHEB
dmﬁﬁ%%ﬁ%ﬁ%?%ﬂklggggﬁgkgkcategd%f?uﬁgg‘%Eﬁ%gﬁaeena?ﬁgM&eyﬂﬂd
ané gexxdratora $tetiliBgionglneRlner ESIRPamdior Ghiad- Indﬂycem(]IB) ardichdion if the

Mul tiple electronic imagi ng caperas 12 can comuni cat e
terwqrﬁm%e“r%rrfgﬁ@if d chafXFCESPYC BFe eéﬁgn%ﬁcoa&ﬁa leleéltqqsioni c

el ot Dl FITE! G0 i, HIADIAZHE dhidd Pl lomperatpre Tian,
or synchronlzed nultlple exposur es(oy-pet yating the

furghpiicovipsises crgplpaing the aedtion ByerWﬁme&—CD ntvithIC. conymising a
devi ce, such as the electronic |nagﬂ 1C )nera 12 and

t@?éﬁéﬁ§@8¥mﬂ&w@ﬁ En§4 has a uni que |dent|f|cat|on

i'na pr e erfed enbodi nent. As best viewed in

FI GIn ddethéepedteFtiiOmicthod M Mgthea fakieer L3mPOREY hS®S thRerived

ergonom cal |y shaped el ectronic inmagi ng canmera housi ng
fluidstegreraterd Tyeia fapfesgrmpoingiosa or gnaiadloay ¢hanraterissics job the flow
9 The front of the upper portion 18 of the

tronlc i magi ng canmera housing 16 contai ns an

opemﬁ 08 dnRtherdipdct bNGheSRAREd,! the Rleth Rl ﬁ&h@@dz&ﬁﬁﬂléé@ ukBdShe

30 di sposed therein. The upper portion 18 al so
degwrt Auidsempemhac fli @i ©©r sompbesating @Harvg eonvdunidaiffi@ss.

11 i Ui aniisbof g f pDAIDR cqiipriges measuring a
O SIS 80 1S SR T e -

wel I known in the art actuabl e by way of a user sel ect
button 32 di sposed on the uﬁper portion 18. The strobe
di scharge wi ndow 36 is slidably nounted on the upper
portion 18 of the canera 12 housing and serves as a

| ens cover when the electronic imaging canera 12 is
not |n operatlon Vhen the electronlc |nag|ng canera.

.

ma
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enbodi nent. The display viewfinder 62 is used as a
viewfinder for taking pictures, a display for

WO 200005W588) st ored i mages, and as a di splay forP@heEsS208t081413
interface which can display status information and

control and setup nenus. The |l o ortion 19 an
T tapests T & pdetyly COBRALAN tlgh‘rgmé)e{qql@rﬁﬁr@gzﬁq& terrelt? I eéermlned coating

r [
oo USSR E MM RLSEL ot AT
ex¢dedndre prajl@ernbiatd ovatngl thresholder 46 s paced apart in
paral | el relatlon to a substantially anar maj.or top
wal I petasether gsperhef theimethediibe yetdmd EJBthﬁlt eorgRIdes inpRAguIring a

me% urgg tfﬁt (me%%r&tﬁpe é%ls,bd;e%;%bﬁlﬁgnat wﬁp%@turpm%c%or%mm

are 1 erconnec anar m nor

coipESin Pﬂfmor er,S To Qi | dmdingIBe tenpc@ititBerror factor Tep, to a
par al ["el eplpednstructure as shown. The side

wal
pr&detebemnedmfaongﬁlremlmndrgepwtlnoﬁ S@trllazappndﬁa‘tla@d@ﬁP) and/or

ass in antomat 58 in p
CIZRRTPlate PR AR aisth? R e &gt fik S, P prtwpecds the
pr&i%%e‘fﬁﬁﬂe‘%i &%tlﬁgﬂ%étﬁﬂd‘g a stack of integral

sel fdeveloping filmunits and a battery 45 of a type

manuf actured by the Pol aroid Corporatlon and wel |

known in the art. S de wall nber 54 in the pivotal

door assenbly 58 i nla?st‘}d’é’éloé‘ ‘?ftpﬁw%rﬁ“tmgq ot 60 to

acc [

ot ool Sy EGi A Rl RAC L R ARETIAY el asscmbly and
megotdsetbnis. t he hard copy printer 14 in a manner as

nore fully described in the eV|oust Cross

r ef Elend é%mpath@m@am ﬂ@@p@ﬁ&r Becaping te anicorhodimprt of the
hn%ahn%er housing 44 is also of a size that can be

eas? y held by hand and is also readily portable for

fi elrgGUS & £¥RPhWIaTFlRPARES tedpéaniroerrBl 8&of@RL €0 an embodiment

i magi ng canmera housing 16 in ?he manner of thrs
Ofﬂmmeﬂ@ﬁmm, Conpl enent ary rel easabl e connecti ng neans

ope ass ciated with.r ect .to the e|ectron
ebTtio? S APRCROtE! gl SRR RS eSSy Spérature .
! SPzPﬁﬁlév' ﬁtsdeﬁamod lga%lfyqtov@tﬂe%atacead ggt%' RS AR EmbhSithe
connecti on betmeen the“electronic 1 magi ng canmera and
invteh@opr i nter housings so that both the electronic
i magi ng_canmera 1 _and the hard copy prlnter 4 can be
ope 5 ed shgethserbrafpry E]@%@ﬁﬁ'é@cw ding;te apﬁ@émdtraﬁn t ofilae
hn%ﬁ ﬁgsable connecting neans preferably conprises a
ani cal latch with snaptogether fittings.
AI t BIGAs ivellgwehireofh atklicinios deteaginig GrRREBchfusd Rperature
16 and _the printer housing 44 can be nechanically.
Tt ant Gichiew aaterddlHn gt itiatasy geter acecidimgeatan ebodiment of the
netic attachnment or by placing the electronic
““*HE ng camera 2 and hard copy 14 printer in a soft
goods case. Referring nowto FIG 4, in a preferred

enbodi nent the connecti on bet ween the el ectronic
i magi ng caner a IRtailébDosaéption of 8@ Ingentiana uni ver sal

b tion, 106, 107. Th |
Somilsy I odTR® R RE S saipiog AR becd e AR tn tgach those
Skl?§§f1§ ARNEERAW R0 (RRE 2R AW e s @BEEE B 3HV6@HJ%ﬁd'F‘5F e purpose

acilitate the transfer of 1mages and contr
of teaf:lomg&twmm\zé thb@l@t sohe om\&ntlonglapgectsahareabe]:ﬁ s1rhpthtaerd or
alternate enb t he connection to the conp
omzged: ol]hl%eﬁléﬂb@dgarﬂaﬁ tlré IWIH APRICF Rty arutigns trﬁpbﬂlﬁa%@amples that fall
Wlﬁﬁ{ tl%l scﬁ}g? {SP &ﬁllfweingl%n t'[g]to:éeg %%g?d ﬁh‘% %‘I:tt\kﬁparpé)gecplate that the
data bus deflned by | EEE Standard 1394- 1995. The
el ectronic i magi ng canera 12 can comunicate with the
hard copy printer 14 through a wirel ess transceiver
interface 108 on el ectronic i maging canera 12, and
wi rel ess transceiver interface 109 on hard copy
pr|nter 14 In a preferred enbodlnent the Wi rel ess

o o Y A NN AN~ N o
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conmputer 70. When physically docked in the base unit

80, the electronic imging canera 12 receives power to
wWopmpasessand recharge a battery through caner aPCT/US2007/081413

rechargeconiector 103 which is nechanically and

electrlc |y connected to the base unit thro -
fesiggh dpesEDEB AR G o Nacd Rovi WP & org! RgEple variations
ofﬂie%ﬁ%gﬂﬂh? AJRENA, ﬁ%%ﬁ&%%ﬁ ik ttlﬂhfted &Wﬁ@%ﬁg&ﬁ‘ﬁé BXdmifles

I'ncl udes i mage storage 1 ectronic I magin
deﬁﬁﬂ%d@eh@uinmgnuﬂnahdc&h@@hﬁddﬁhﬂgp@@ﬂﬁ&@ted to an

interface contrgol 110. The inage storage_ 180

pr efédabpiovcbitraiesy ﬂowanﬁetar épam@rlﬁ@ﬁ@rfglow meter assembly 10 and

kv
eﬁr e%cb 1c:sej()y enﬂqgtep &lo(mg??g i co%lﬁ%&e ﬁl&ﬂgét%r st \glbly 10

e fmaghet | OF DWW T € opti

videadkSEI 4l i§ BRfiyurgd @@%ﬁﬁndﬁ Peagecrianraef bite oMhosd €88density,
transcei ver interface 108 and wirel ess transcei ver

mass flewfratee volvmatlew patef oialired naass fows a@eﬂerawm; smdyother

andard such as Bl etoot el ectr ) )
inf R v Ao R et o g bt iR B g ilied in the
artR4tdh& BR¥ e ihWrRfon Hn bR WkBeiPasety PQ bf CBBoRe niagaﬂoévnﬁeter
power charger 101 in the base uni is in electrical
regaodicssodf the nhmhelp«nﬁM\/ew rwcé« sffeangyoes, tﬂmg eomlunhsmrt th& @ﬁeratmg

VE¥ 60 sup po theoele ronlc ewr5cm1
ingrﬂécrgbi‘tz I itk i ham e bg o RwE vh@&h@ S 11
ah&%gﬁﬁag%89&£$QQRM§E%W%QQEﬁB (Jechargeabl e battery 105

r conversion recharge circuit 103 provide

a pq\herﬂoasumtey ak@inlne0eheaddsanpdir oNMAGigeg 10&mRd 401 2manifolds
e electronic imging canera 12 and the hard
@@ggts 103A and

10% ﬂndatl 87', a drizemt i, pickr ofésersors Fnandel Werandrfiaey £

o7y phag B! ELe LR BT ParE1O8atan 88 R AeERHL0 Be fow

Coahﬁmh@ggéﬂataﬁﬂ can serve as a data pass through to a
personal conputer 70, nodem 82 and/or network 84 via

USBIi preembedisnchoghe flow conduiteo h®FAland A03Bfcaowris@Qubstingially U-
nterf ce currentl offer a hi.gher .transfer. rate )
shange g RS, Seaor: i Sneichy dn DBd Sanodrpeis ta Sofy conduits
catt £o E fé ¢ ibstalBARy ’st?algﬂlpﬂ\ﬁ\v %oﬁdhh%u'ﬁo&?%‘ kotﬁétaﬂlr éa‘ﬁralso be
l'ectroni c i'magi ig system 10 of IS i1nvent

useTEh aené hecwithini the sepgi afghe deveriptidi? acdojaimses t he

obje ive taking | ens 30 for vi MAng scene to be
of edb dingss 181 gndcHHaaee affigedirar ftollcﬁ%el%gagiem- The

q:ﬁff E(PS' 198 5GE08 LY afFRYS o g}%@oss&g@\{%ﬁiéa&%@ %@1‘5‘1{06. lile3/ spacer 106

oresponsi ve area array prerera

meﬁﬁlﬁﬁﬂ’sltﬁe mcﬁlgl'b@‘heérﬁﬁl@rﬂiﬂlﬂﬂdi:m gal o edetl®&Vpreeent undesired
(CCD) or alternativel a char gfctlon devi ce

virais, in haofos C@@du]éSel gn]q, 1¢ ngthe ﬂOV\gmeter assembly 10 is

sive rra sor h ores n ve arra
inse SROAE 2 Sndlif SR LGS mor AT R éﬁs RO o Rl veife
mdaku8l Stha &Toanﬁﬁférian etefWRe @b{m@ﬂe@ BRlenIE R0 MrbAYh the ﬂange 101,
wherein each i mage sensing pi xel converts the Tncide

passmgﬁow@f fheiinigt seereld I@hwherayke tomlcarra)lmo of ﬁewon@hengl 1s

dlr%?}% (gelﬁg} %%@%?@r&cﬁp@é@?é}éﬂ? d?&,@fog\@ t ra)ug erl]ee ﬂloxlzvgc%ndults
109 AhQr®S BOMR B4Rk M Bfﬂb{e 8&1& a‘}%ﬁ ?bi fﬁr@é ifedRUhE BletdS

own at 90. The uratlon eac I mage exposure
aﬁwﬂﬂﬁyWGMﬂb&gEdﬁﬂhﬁ@bd@lin a conventlonal manner by way
of an exposure, strobe, and focus control circuit

96.
As |T§1erf]@élﬁ?qf3¢u§969?’érﬁtfld 1048 ¢ pelgsted 9Bd gaRroariaigly mounted to the
t '
i GARADER0 SR N B RRI  FAOLL 802 6 e A St same
as by way of sonar or infrared rangefinders. In
addition, the control circui® 96 also operates to
ef fect the discharge of an el ectront strobe flashtube
98 at the precise nonment during the exposure interval.
After the exposure interval, the anal og val ues of the
|nd|V|duaI plxels of the photorespon3|ve array 92 are

Y o o
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i nformati on signals can be stored in the i nmage storage

180 and |l ater can be selected via the user interface
wWarwIvsEssnmtted to the hard copy printer 14. PET/UR07/081413

electronlc i mgi ng canera user's discretion by way of

a i ately actuat.ed smnt es on e electro
mas ﬁfay @&n%waﬂqq&gﬁl lﬁﬁmfeali F‘%th @Oéﬁs% AR ﬂafhgendmg axes
1 It
e

frohhﬁleehﬁnfcﬂdmi@z aﬁthg@z linfanresmintiohy pagiial fishieaei ved from
t he el ectronlc imaging canera 12 to a circuit 114 for

uncdRpAesseengluithd 0 mdd%wr@éﬁﬁ%bxé@ e tl0rip @pposite
dlre&%ql% a:bn%lptﬁlg?%spggtlée %]1 axrls%‘ W‘%S'W %Sdsa% h%lt(ie {:131 fhe first

or mat1on” si € 4R Thereaft | et
ouﬁ@f pm&a@ Beﬂﬂ@ﬁ%@%‘ﬂh&ﬂb@@héteﬂﬂﬁﬂﬁ@ ﬁﬁe&yl Mhﬁay comprise one of
el ectronic imge information signals may be enhanced
mangy veellehdwik aewceneante suelsanmaghefl mgurct@@tprﬁhb dpw pordug, 103A

an& %QBP%?%C@ 3 84%& t beglf(?n(ﬂl]lltﬁtjgh d?'ﬁ él r?g glsyt“r&lt is passed
thrg\ﬁgn t]derb@%ﬁ‘lﬁg cbﬁ%‘ %Qus'ékb‘bth Bondh#8%e oéélﬁ’ate P@I sulMBle drive signal is

entitled "System and Met hod For
apﬁih@bby twinsetbt gleRemocd2hiy thn aﬂnﬁbaWﬁhglth@leaw ildéo | mages
Wth I nproved Chronjnance Characteristics '

Al téﬂhﬁél@eéer Bt SHECBNPOIRTANT e gRATC lLea%tﬁZ?whm W,

e QRERGAG T A ET UGATR0a Sk el SEUGASERY g
camél tHAfaveRt 08 td-osciRere oS flowaiondgitM 64 a6l QOB The meter
Sanples,” by WlliamT. Freeman, issued Sept

clegygmics A Predesees i I Tt r@h&efﬁlocrté rsmatsrfr@ﬁdhmwkaqff sensors 105

anﬁli ng9 iRk g (g ngfg%gégzﬁ?r Ssgc QY Y ?at i f%le ggﬁmgllm?(gg { % 8r0v1des an

input @A bR Suffue flcaRditat ARG he rﬁ@t@p&@cﬁl&nbmw 1lﬁeerth@é Gvith an
copy printer's 14 canera characteristic processing

operstivrlos With7othbieelectfarae syliterast Ehie tdescripgon phGEG. 1 is prov1ded merely
enhanc circuit 1 t he ele tronic

os (T PRRHRIE DS PRan (5 CBROTS Y WaPSer ek ometes BROS not
1nt¥‘f?déd tB'Tf?ﬂYFtHEBt@mﬁn §f '@i@ﬁ)‘?eseﬁ{ InYetlgsigribed in U S Pat.
. 5,694, 484, ent Image Quality Architecture
( I QRIGP]Z alhdvos Me&zﬂb.tragjry ﬂow imte@dtetcbeﬂdhngtto al gmbeEmedt of the
. 12/2/97, U.S. P No. 5,80 titled " |
invegfign, he beatﬂagﬁewa@%ﬁ gl th‘ﬁﬂgg mey asaembgf i the meter
ele}:\ﬁ?fgﬁg 8 / alﬁ{e?eg [ger}ljeéam?@g%wmﬁ ’ Eaﬁnﬁﬁﬁolem%@gygﬁlqea Iré]ensor 208.

X1 murh Lum nance

Tht m@ger tem ra%‘étsbﬁ@tr i20M aﬁ&‘ﬂh@ﬁnbwhb/teﬁ@béﬁ&ﬁre&bnﬁr&% can be

issued 3/3/98, U.S. Aﬁ?l ication Ser. No. 08/709, 487 ,
cogried tq g metgpele¢taoniey 4t in se)@e erpbodinientss en et al .

fil 9 /96 and now a 34 .,

e e BB R RIE: rlge B Mo PGBty 10, e
me'?ﬁ@tbﬁh I%ftur@@eﬂs‘@iﬁgw caP W8 b tenpStdBie $04 %&@f pcﬁﬂgn and

S. plication Ser. No. 08/996,810 , entitled

co@@qm:nily fnohedserdGe rr@ttattempe;ratm:g/ TBe dmaone feilbediments, the meter

12/ 23/ 97, i n _conmmon. as nment.
tergra e 50 SL R R CLRBr AT Bepan Sdgafow meter
r [
o R 1 P o R 1078 103 YR fobfioff oy o
mandfoyd pd2 ot B2’ 1reammglwnl oad sof t ware conponents from
a conputer or internet through the wreless
t r ad € ampagntitenperatie sayor 20 isrgis kignsd ewayiram and et efgontact
will SO TIoR el 45 RPET 16 P kP S B8ner® S BB RRE kb ragure
software and i nmages. El ectraonic image information
signals may al so be simultareously directed fromthe
i mge enhancenent circuit 116 to a light emtting
di ode (LED) driving circuit 120 which, in turn,
provi des the appropriate drive signals to a plurality
of Ilght emtt| ng di odes (LED s) 123 and a spati al

. A NS o o
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el ectronic imaging canera 12 transmtting data over

the wireless transceiver interfaces 108, 109. Miultiple
W@R@®ensIs88 ¢ | magi ng canmeras 12 can transnmit el BCT/USI0T081413

i mges to the hard copy printer 14 for printing The

har rrnter 14 e confi to erthe
SengRr Sﬂ%&eﬁée ntréjt%erasterfsa E%gavvfrrleﬁfﬁ ver-at Y108l bomgerstood
thalt FREL G cATRIRrkAre AERER DB Gaft B YRS Int GPRAr G b 18 RocaliBR. The
ard copy printer can al so geternrne P’onrt e
amibliet tdroperaturdregis g2 (Sanesardan aebichf feagpictanredat suchtuscin air
i ndi cat es fornat resolution and electronic i ma

ter@]gﬁ;@tpae, for sppam! ¢ Ehe W@@%Wgﬁﬁﬁenﬁ%ﬁ%ﬂ%‘f@r@ I %5@ or distant
ﬁo léaﬁ}ggﬂﬁg&ggi@g process. The el ectronic imges
ore

nege storage 180 device of the
eI eqhe QRitterit IBEPSENEEEBER tIAvERY stoit]g |b%%Cth%jaIﬁMeﬂﬁﬁén®Erature
an interface control 110 to the liquid crystal displa
Instend; He aﬂn@pmtatympemmm er@an 69mprise heerep@@mlr@me@surﬁ‘agm gat is

sensed stil
Straré% eRyEhiarif PP E Biper R Re Sichsq toaRERafech gy dthrough
drues ofd 1S povvered in a preferred enbodi rent by an
|ntegral battery 45 in the filmpack of
sel fThpmoztersadeqtgpntigyg HKiconfig@ed lto raveival the meadreemperature T, and

enbodi nent the hard copy printer be poweredfro
thearaRighl iewebwisr Lo d el Taie 1deriye ﬁhrlart@‘aerrawr% Rewty of the flow
mal?@rﬁ ?ﬁ e Jlﬂratt ffdvﬁﬂ% err%du %?ngl hﬁ%racth&el“ O£ (f ﬁ‘l% ambient
-processing type tilmi |un1 or mat §ﬁ]h as
terhjpdratued @,.Captiva (tn) as is known in the art, but in
ot her enbodi nents the filmsize can be |arger or

smaly b@neéiﬁ i ﬁhgt 3 ﬂthre@rebﬁrer nw Wi tg rkzlewdhe tpevedaiigid

PR SRR o LS RRLTE b won

u)@@h$bgﬂp@ﬁﬁ@k@g type filmsuch as but not limted to
thermal, wax, wax thermal, or silver halide base

medilasormeemboidmengn gictpsmemng thdodertyed B ecampreraigre Te.gery further

&@ i.nter @F deSﬁrlbe above and in the previously cross
COMPFIATSHRRIQYRSINT EHHAM9Rs or al ter natively could be a

l'inear type priater such as a field em ssion printer
or §h®areg—%kﬁﬁ%ﬁ; type printer wherein all pixels of (1)
t he i mage dledare exposed si mul t aneously and the

be statlon or novin Referri %a&ﬂ to. .
Fl GW]B@ EOBPEEEY %Fﬁ‘ r?‘ilr‘ﬁ’g‘ieﬁﬁ’e fsretrqisapiifyent. The calibration
ri [
e e LB B e Tl PR ne R kb aFactory
calibrhtiod proctssowhswdin die aﬁlrﬁbmhﬂ tempstatiide T,ranthiee ficeduded fnid
provi de_the appropriate contr ol srgnals by way of
terpprraf @ one @it FENIAFYAUFASUHY i n the hard copy print
eng 4 I )
(h::?éo% 18 e?g%gh %tfg 1{0‘%& &e‘fe‘%?éﬁ‘rﬁeraﬁiré &M 0 Ve?]c%gdlbg t Flf emtbodlment

el e canera respec
of E¥YinP&RioRAf Tﬂl&@ﬂf@bﬁﬁlrb RfroPls gph é‘lf A LAROtibP BLeheter temperature
functions. For instance, the electronic |nag|nﬁ caner a
mipeethesigrived flait termerasited TronT ed nYasurethr darigedfaidsemperature

TranoRin s g BbRARES i 5 S AE iR fi e gervetfuia
teriéﬁ&@ﬂuree@ d‘;rgrls ﬁh&ﬁ’ VP61 R8T fohBe BheRd @Mp¥iatitk T d\@ﬁerf’%eta%blent

term ne I mges are to be transfornedlrnto har d
temlmqmytupaf"lfhtsstake“ﬁhatoedtceoumonl c inmging canera user can
hav the further optr ?tor ng none of the
el e PP@W&%&&WW fqr@hlaé? Y#Ss in the inmge
st opa b instead directing the signals to
prodee f hﬁg +nﬁhrd copies in the manner as now @)
provi ded by conventional instant photographi c caneras
of the type manufactured and sol d by Pol aroi d
Corporation. Alternatively, the user nay decide not to
print any hard copies in the field at all but instead
direct all the inages for storage in the inmage storage
180 She can t hen, mnth or mnthout the hard copy

a1 a e -
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systemto print a hard copy, he may then have the

option by way of actuating the nmultifunction switch 42
W@rwIvsksss ng a menu on a display viewinder 62P€DUS2007/081413

select which stored el ectronic inmage should be sent by

e Wi reless transceiver |nt face 108 to the
har 831&%3 g § the mpaspecmeyer tfa%%étalrt tiEhe é% gera\lﬁdt ftllslé
%er%}’e it e terdta‘?ﬁl;iéﬁteteﬂqggra E hethendas b
’hé personal conputer 7 ectronlc I magi ng
teroparetuge diZorc@rfiliciams Mite egnetion (1a)lalbooé czirhbe dérdvreddromegastion (2).

throug} either the wireless transceiver interface 108
or RigEerang agwintte FiEt & insererearkodipontimhemetes clectygmics 20 is

ﬁltjtﬂetr% Bﬁ&@rgd o fsdd %fd%{lv&ijpﬁltﬂ‘é ggFa%re ngépoqrdgte??ﬁ%nglone or

pri by YR unctron a
mdré floRechPfapetieics b tHROUW Rederyd] ! Foﬁe)ﬂdrﬁ]fﬂle es ﬁlass flow rate (72 ) and a
transcei ver interface (not shown) or if the electronic
densiydiphgf & Alowr matepiabean braddemoipyd psingtler daivedrfbiid owkeaature Ty
in the ba un O.whi.ch is c ected.to the persana
s BPLIE Rtl@ﬁltl% i SOME STRPEIMEIE (hemeliPEaRFBIE: 20is
rt REg&r@ el REVEP & FhpePRE. LT & RAéhtfhg a fl
ﬁll%ﬁ%? p%rt?gﬁa%% eggebﬁgmggﬁgo tion 19 glééﬁgﬁ gét%ongzl ow
coipditit aiffbsd whi ch can be used as shutter button which

IS controlled gy t he EPG ators i ndex flnger nd can
opel8t & seipfisopditions ehiediply Watente o fof asuREasmparature,

i ST B PSS e TR PR o oo

(ABDcBv&artht bickoff seh&gs.) ThRirchticadhip s ¢isedint euatke (mscmllow.
sel ections and operate to produce the equival ent of a

singl e nmouse click. Use of the display viewfinder in

cooper he t hunb- operabl e clickable roller

nul??fzﬁgfloﬁg%?Pgh 42 and action button 4 1 allows (3)

the operator to perforntall control tasks sinply with

: . "

TR 2y Pl SRl Sl L SPE AR OGRS (R ow
califratibre faetaac tTherdeco v:ttag isngh @apieicallit detivnel rede slotaheffset.

dIS%‘ ﬁ,V|emt|nder 62 and an optiagnal LCD status pane

Prd Gk arrimeari s depengdsniayien A stneyiandiiag geanstry of the flow

co&&tﬁfsﬁifﬂ?sﬂglv rﬁet%r ! 'Pﬁé g\%o?ﬁ?tgﬂncﬁfd%s kéétft e% gl?é%l eps' tﬂ%J F]ocatlons where

r emal

thd’ltlsmfb@{as@ﬁr g rhee@nﬁlmmy\aﬂerm&es T sﬁttfrféamlsme shd¥neon ithe flow
the image storage 180. Information collected frontthe

comdirits owpsriab propeetiesias well areemehegieometrywifitied Bew conduits 103A and

03B R Ry et Aon T ra Sl B o A Fis ety dpgerElouna firough o
calﬁ’&ﬂﬁon BrocedshRfAfled WA LWRTbANS BYRI BN HQS twd llﬁown mass flow
di spl ayed 1 nformati on on the LCD status panel 1

rateoandatlresper éwanatibchtion tempenatuspl ay viewfinder 62 and
the tus panel |d be elimnate In order
éfjétgg ﬁt@%@ragepeﬁtwwi’ derotlovgpstey tlenaffpétﬂrp?o?ﬁqr%twra giter the
ng-J oftlﬁﬁla?l:ﬁ?cﬁﬁt‘?&l thd YIS &zﬁl‘?l%é‘ chtén a'Fo*P %xéﬁﬂ@ ! efink3ise in
ees Wth respect to the [ower pdirtion o
theed)mzit[r%meﬁ'lplefm@eng adevg eaodthhas:aBmlztBn tanﬁdrauramai fresult in a

operation of an action button 4 1 and the
Chfmﬁ@rtﬁ Il@ﬁpetrfﬁtﬂse Oﬁthecﬂ@b H@t¢fol110e¢nS§W aceHratomiass owwpcqsprement

req}lllrgwhat ég va Suera(r)t t %rP éfab etr\%e alri neaﬁlgzr(ionst%Pg?/Thlﬁ pay be very
diffietik k& Qéhl@\%s | Alt@Rativdly ! d?ﬁac@ﬁfat@ﬁﬁ@@ﬂo@@ﬁée{sh%énlﬁ fequires that a
operator m ght scroll through i mages stored in the
rotaiseoicthodi afi avegintiggdanehange n thadé-fsaral aigeerd 80lues s anhdoyed.
vertical position the operator can scroll up and down
menus for operating the electronic inmaging canera 12
and the hard copy printer 14. See appendi x pages al,
a2, a3, a5 for further details on the ergonomc
features according to this invention. FIG 10 shows
some of the possible integrated and docking
conblnatlons among the electronlc |nag|ng canera 12,

o oy
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Er gonom ¢ Reference Mddel are neant to serve as
representative placeholders only. As long as the

w@2awesrssof functi onal and ergononte | nterrel abCDOSIOPES1413
fe maintained or alternatively achieved by

differentyet jnteracSonally equjvalent/efficiept

sol &3? bret 5t Slogy el Jo il s BFYd Ht PRSIty e temperature

ne - .
1Ty PRE BRIy GrIR T O SRV R Flyghas g gifferen
tham tRe tefeencetddysbeature. Hol di ng t he Canera / Vi ewi ng

Di spl ay Hori zont al | yVI BRATORY FLOW METER AND METHOD

FORIDERErRVR N mEdulu of lsERAT e 2o WA EOPPIRIIFER A2 Tesult,
i PR QLR Rlast D DR sl Ehfy ook iR o Weount for

thifBffBEt odntle MRIdueh, ofanshtiaRy e TRakyPi€dlIfafh Wf tHeGpredr art mass flow
vibratory flow neter and nethod for determning a

eqfidtipingincéiieg tenyprogatofe eonipandati for it moguluspacksteity @f) or
Ythe,Pro HenLVibratiﬁgwﬁonq§Lb sensors, such as
RIS P R ds SRR PO EhA0 br at i ng densi t onet er s,
typically operate by detecting notion of a vibrating
condui t at~Ccont aj a flomng material. Propertjes
ass%Tﬂ%%a%)t ﬁ&t ﬁ}ee ?:')at erial in the conduit, sucKA)as
mass flow, density and the |ike, can be determ ned by '
Thpowegs mgdwsasumeler(tl -¢1-ddal defings bowehe FEdmbangdsorerresponding
transducers associated with the conduit. The vibration

to frsbrngedp flomenetehicatneriuiesff @pithe tofenepesitesipsratpic (To), where (AT)

y e affected by the conbi ned mass, stiffness
Cogﬁgg%gﬁ%iHaicharacteristics of the containing conduit

and ThBglopetogth@hbsseFuaétited 4 hefy@idally Aeteriiged thfighol i s

mass fl ow nmeter includes one or nore conduits that are
exp@imeachiich forlai paetidularafley pedtemdesn @tfhey ntetarfsmayt The (¢) term

system and convey material, e.g., fluids, slurries and
matyrtee tréates] ad i ittik esssypBaléntheBSasie as dhelsiope nhthebeodiileseelagicity (E)
o Reto e R A e i a PSPl e
ro SRR 2%, AP r (SRR TERTobAy this mon-lincarity,
highier omlee pulyoaitiale hanobles ausplaydhtodsdtiat cdhpevsatehioo tidé change,

the conduit, and notion of the conduit is neasured at
SUGATREIRE PR EDPeMONng the conduit. Excitation is

typically provided by an actuator, e.g., an

el ectronechani cal device, such as a voice coil-type

dri vee, Fahall —perAnrlys . Ahe_gondpi t g nAﬁ“)ogAi 0gl;6) (5)

fashion. Mass tflow rate nmay be determ ned by measuring

time delay or phase differences between notions at the
The st Ues: pb%%tﬂimﬁ_ ATVOr SYCIATET ans el SincOhoRithk PER

sensors) aretypically enployed in order to nmeasure a
chatidek afithonelan8 $IP BB G encdér tbpefanda, CRASHuenY, thedetdSluid

and are typically |ocated at positions upstream and
tergpakpidit e Eam ehn bhased toeanepensaih enaspdlopi rkomleBneDerss ané to

connected to el ectronic instrunmentation by cabljn .
eng iR ARG\ oy e BaSuist Rk 7E Py, Atutdie TRErh &R he derived
flul@hipsrRNeat 0N cALBE LRt TofRh$até b B BshdutiBhneof f

sensors and processes the signals in order to derive a
charastsriftiow rat e measurenent. Vibratory flow neters,

suc s .Corjolis nmeters and vibratory. densitoneters, .. . .

nea&&%“ﬁlé% OY| TBHCBERR %@hmeﬁw H}%ﬁfﬁ@ﬁlw 0 phi Pisaeelluid within
e e R
propobti@ial emthesmads od thewiburingagsieyn ditvived byaitd @lifress. Borch particular

the influence of these variables nust be conpensated

for in the meter. One variab?e that is known to affect

measurenent accuracy is tenperature. Tenperature

affects the material and di nensi onal properties of the

flow conduit (or conduits). As a result, the

tenperature of the flow material inpacts the fluid

. -
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Sunmary of the Invention A vibratory flow neter for
determning a derived fluid tenperature Tf depv of a
wo b@wosmseri al i s provided according to the i nRENUS29AT/081413
The vibratory flow neter conprises a flow neter
assenbly including one or_ nore flow conduits, ey er )
CO@@%@P&%@O% ERRGHtse B iGinr e Andomass 746 Fanathapd che Miid densicy
r . . . .
0 STRSER S5 BT LD SERET S BURRAG  Ben incpatn
(6)bedetr oni cs coupled to the neter tenperature sensor
and to the anbient tenperature sensor. Theneter
el ectronics is configured to receive the neter
tenper_a?u_r?z 'I_'rg and the anbi ent tenperature Ta and 6)
det ét/ni ne 't he derived fluid tenperature Tf_depv of thé
flow material in the vibratory flow neter using the

r tenperature Imand the anbient tenperature, T A .. .
T o paapa i PG sahb i B8 Pt Brplid Jhd coetfcients
C, Fhd4enYe 88pcAdbhtON MBLRIh&ls dftheN¥ivRIoAlSHYald MHTBRASS and the

is provided according to the invention. The nethod
vohompof $ed wigas tid figwanetet. eFhd eogpbeiants(g ahdhC readeteimoed by
enperature T determ ning the derived

nbi ..
Caﬁrqaﬁ%g %@% ReTISTHE %)pﬁu@? 3? kBown gt erial in the

Vi brg %%%flsr%‘é}. &%ﬂ?at%n U5 1% Bé}go.lﬂﬁ\é%%eﬁggp%eﬁtﬁreTnThe typical

and the ient” tenperature
forded Ltheidensigy equaeivnviadluling Wnipergoeeabutpenddtiodepry thefmadulus of
flow material in a vibratory flow neter is provided
clagdeiBr. dy alyoR & eqHatioRYE&hPGIeW: ~ The net hod conpri ses
nmeasuring a neter tenperature Tm neasuring an ambi ent
tenperature Ta, determning the derived fluid
temperaturg? Tfsdepv of the flow material in the (7)
Vi bra(tory flow neter using the neter tenperature Tm
and the anbi ent tenperature Ta, and determ ning one or
ThERYS tdrhPUEHRRAMBGH @F iRl Eeh @it fiRdish N dRhETde@ il Bfange in
the flurd tenperature. A nethod for determning a
flugtBfeyReatfitelT i d i MREFBErUA& tan@ﬁ\@Nregfrfﬁ prwidmlyedis@lssed (i.e., Ty
in a vibratory flow neter is provided according to the
— Toww&he slone of e (vot fluoetioompypisaldy detamuined ghraughe exprerimentation for
tenperature Tm _ neasurjng an anbient tenperature Ta

a parruias ALY Mederalergasu floy metsr damndip & shiouldeberoteg that higher order
Th. r - ri 1LNj t .V,

e N e R P

copBisation Yrédde@yV TRS €5 ) #6intdn berearidek if RiPSabiieas T slope of
and the anbient tenperature Ta and determ ning a

moziodisi ofgldseiey wiiht teinpecat@eor nmore fl ow conduits of the
vi bratory flow neter usi ngea di fference between the

meaSgnedcinllyithe pdhpionafithe derivadduid femperatitie dipedor
cmt(f)ll gﬁ%&i&ﬁ %ﬁf@%?{]gﬂ&f&ﬂq Yma ﬁo%‘x; bRd ‘&Enstl@gm%&‘é?&ﬁén% J1"f1]e mass
pect o e 4

¢ he vibratory flow neter, ernminin
flotwhen dO@inis M@ eh dakwte thethts-ard iriphovt € Bp @k iglihe ddifiveliefvid temperature Ty
further conprises enploying the equation Tf_depv =-- '
searather thag wshngCheqnetpr tesinegptare bapepapanstions vying the derived fluid

coefficient. .I.n another aspect of t.he vibratory .flo
terfaiT e § e it e TEPEAC BRTCRVes cngipg Abiced pntipiythy the
mdi§Qetperafigtirved fluid tenmperature Tf _depv for
determ ning one or nore flow characteristics of the
f | oWl@e4 &ra Abwkhary 400 afio ntethodfopdeterminitde deribedaflony
flow neter, the neter electrqnics are further
CCTRRARIUE F eerivtOd 24 PHECTHR I § ¥EPTRIOEY HOPIREST a¢daréing to an
Tf _depv for conpensating a flow conduit stiffness. In
yet anot her aspect of the vibratory flow neter, the
vibratory flow neter further conprises a fluid
tenperature sensor confi gurébl to nmeasure a neasured
fluid tenperature Tf _neas of the flow material, with
the neter electronics being configured to determ ne
the derived fluid tenperature Tf_depv of the flow
material in the vibratory flow neter using the neter

M o o Y 1 g N o, R — o
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depv| conpare the tenperature error factor Terror to a
predeterm ned coating threshold, and generate a
w@Ee@posisgat i on-1 n-Place (SIP) and/or d ean-| n-FRUEUS2007/081413
(CP) indication if the tenperature error factor
error exceeds the redetf(gm ned coatin shol d.
ef

REMERE R AN st tEmReRgY %ét WPy dncter 15"

C ) further conprises
o RO Tl 1E) T r11t O

coni ktep AQ2 part zﬁﬁ’pﬁhﬁteﬁqﬁramﬂ’edf is aefagured @mpre‘l'lbuﬂy dideassed.
aspect of the nethod, the method further conprise

usi Hystend0deihp detived lnid t@@@s@ﬂaﬁe (rieeriTFs dSepuIRRsH sk from the meter
ten?xi etrgtu{]é gtgd Qe 18616\[;?'[6%1 {'%\ﬂeclh A& esf ?J& fised dt he
¥ Roth ot

oW ma erral. er a%p He> Heth
t he irplepada f ohid &%o&qﬂm’ CBASCtdEk NG dr@ Getdhineg (ﬂlsfnchhQ derived
tenperature Tf_depv for conpensating a flow conduit
flugd fehipeeaisre Tﬂaeny,eqs naeooEy dass]wcd of the mst hod t he

L CRE AR e S SRR S

inVeRBAT BoihoRsHts M corﬂno'ﬁewgﬁh othbf e 8BNImenSOImaE fe'i’@reﬁ&enumbers
tenperature error factor Terror to a predeterm ned

In doatinhgdintenesho fldy moer §énghatincgdes < faid taglplemdmreabmsmm 210.

i f e tenperature error factor Terro exc
Th ﬂé&@f@@mﬁr%@ €88 1 PRBSHEF 8 serislqrﬁ 25??@}% g¥igady at least
paﬂfaln'gl?ﬁtoqﬁé ﬁ?lgwwogllaﬁlt LA, fd Pﬁﬁe 'f %ﬁéﬂ%%ﬁéﬂlﬂgh the

ured tenperature det er m ni ng

flotrecteuatourencefl 6w rrnétaCS tHerelfore gh’neﬁ‘a@éﬁ)af ebniged ﬁﬁfdl%mperature in
déTf nmeas - Tf _depv|, conparing the tenperature error
a

isien &o theapetsy Fempeaatpfeeﬂeﬂ@i ther?é@blémetﬁmﬁgraﬂrrﬁ dslasfl ghe resulting
de nedd ﬁl%p%r%i) r? E? pevr, 'alﬁ lgge%q'l}%%n(lh??u%%% SI P er i CtI%l’llCS 20 can

ean 1 Ca r atur
furdidr MMclhdeh %r&pdﬁlafomms&%nﬁﬁ@d RbSEIeL Méghaﬁﬁ c oat ing
t hreshol d. Description of the Drawings FIG 1 shows a

vi b ﬁateumrétumrrmtfmtmﬁmrqag|bﬁ$eaelfata91v\‘fr¢mttb¢ rragsafmb fyid
and neter eletronlcs 2 shows_the vi ry f
tergRATRIG Lo RGNS JerkadhiS s RaReREs Thme: MhGBNL o | Trmms - T
| oW &y
el e horR 200, B 11 STEAREq LRTPSEAAT & REne g contin
withid t}mvﬂkar:bndmtamvhoddﬂlm determ ning a derl ved

fluid tenperature T epv of a flow material in
vi brf g‘?é?f?P?f%W &Pl C%% @modrerﬂgeCES& SGRBBAN IRk pEoyydifference

beﬂv&%‘éﬁ'ﬂ%é %a%lf E(@ﬂuﬁi n%ﬁl%\é’?atﬁr%ef Vi b?ir?& %reydeflkfgavﬂﬁﬁf:t%épeéamre Tt derive

accor ment df™%t he | nvent | on

Tha déhomﬂafdt teﬁlfpeﬂltlﬁfetmge | Wil 1agethangdsrinne tleesuded fvRbtemperature
fluid tenperature Tf-denv of a flow material in a

Tt mdado rféd\tﬂnpagep@s/lynfb@ smpraraeigr fagtoad .entstbdesed tofetepaine and
scrl tion the lLnventio
Qv 3 T e BTGP EARR AR lisg o PR R | et Fihormal
traﬁga@ﬁa{a%ge 19 tHeSRGR rﬁéa&sse sﬁl‘li hd @b fotobhfg a0k emﬁ)l%o make
and use the best npde of the invention. For the
pur ﬁ@sen@fzompasem amgadhnmanc tvandbuiiippifels ﬂswmaaterlal to the inside
on e ave been si I|f|e or omt
surfgis 81 ﬁwanqt% £ hBosmE san ¥t Lrscueal 05K 86 Ghgee in flow
S h
SIS ATE 8 AR s SARE,2418 vis
to fiaéd andief daﬁmﬁlesflai:eﬁmterme oC&z&irxgvﬁemfbrbes odeiratdd im the flow
various ways to formnultiple variations of the
met¢fvent i on. As a result, the invention is not |inited
to the specific exanples described bel ow, but only by
the clains and their equivalents. FIG 1 shows a
vibratory flow neter 5 conprising a flow neter
assenbly 10 and neter el ecttdnics 20. The neter
el ectronics 20 is connected to the neter assenbly 10
via | eads 100 and is configured to provide
measurenents of one or nore of a density, mass flow
rate, vol une flow rate totallzed mass flow

e o, o o, .
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102 and 102', a driver 104, pick-off sensors 105 and

105', and fl ow conduits 103A and 103B. The driver 104
waeanksspi ck- of f sensors 105 and 105" are conPEDUSH01/681413

the flow conduits 103A and 103B. I n one enbodi nent,

the flow conduijt 03A.and 1038 ri se substanti al
UshEHQH agt |“6‘?Xﬁ%%§n§6 21?@“1%%0%]6‘&%“0 BIOSETSEY 81 a8 %?nefa¥mg a

G L B S T L

Urnshapeseleapriad eﬁombﬁlods éel, ded¢udingroeatimg tly oh laddsioaplekmfwledge of
the description and clains. The flanges 101 and 101

thegprecessfilidd to the manifol ds 102 and 102' . The

maméo?t 119 W%H%B@@SQLF’%QI%HH& 1n§§]6g{1%lgxrer rtbgtVQ eﬁqgé FOC%QSdﬁUId and

of a Spater € spacer ai ns e's
theb@bweenddinen@rdstiklodthid Br@amind@idtion,the Eéﬂl%erét@r@é@(ytefﬁ&tor Terror
undesired vibrations in the flow conduits 103A and
will @8Bongtid cotrect dnsvwitedrate siganfidaptly drang ldeﬁhepftr@tdon andan ideal

ndui.t ,syste net shown) whi ca rles the f )
zo Y ot e e B bt APrelBh l colaiEt P derived
ﬂuﬁd %%ﬁ%%t@fe ﬁfsdg}é IR atfial, %@ééﬁfbdtﬂlﬁdfté E&Sm}@i AR Bs
hrough the iniet manifold 102 where t t ot al ™&hount
prcafucédl bwthnafleitampestde sensbedl@ scertler 6tahé tﬂid awompanying text
conduits 103A and 103B, fl.o t hr ough t he )
belogrd Jibiscorprarisgn §an §3 gragsdn \@@‘dﬁle?eﬁte??cffﬁ%l% abi gtltematlvelya the

he meter assenbly 10
CO?@?%% the%P?m¥g$&§8%%ﬂﬁ¢HE§¥%om1conduits 103A and
103 Bl(ar €isellewtidt 606l ofp picthud &k dbterminiing g depived €luid

inlet manifold 102 and to the outlet manifold 102" so
terppergyrh AveDilsflammaigria) in pyityaiopniley mptst p¢deuding o an

nt inerti sty u
eof RS Sl b P B Hho e
meROnedi s rg@gasl,;\ra@gcag&a extend outwardly fromt he

mani fol ds 102 and 102" in an essentially parallel
f ashi stiap 6PRcarf drobicobieduictBuLOBAS amdsme@,Basa:reVldnsly @rscbysed.

the driver 10 0 ite directions about
oS RSP O3 e g RRRE s e e %ademaemfigcet (bp rgpsured
ﬂuﬁ@f‘%nﬁiehﬁﬁreoﬁftme of TREARGs T %ng@aqﬁufg hi cgﬁ %"n@%@ﬂéd at any
e driver 104 may conprise one of known
poanmaugmmmmMSﬂowunﬂeﬁsaadnmgh@nwanuaddﬂomghaﬂymﬁﬂmmmof

conduit 103A and an opposing coil nounted to fl ow
LCTRRMA YT ¢ MERSBINSALVACIR RIS hg current is passed through

L1 1088308 %E Aeli L AGAMBEDBA SNl Redr i AOEAb ARG meter

terBp@SluFOM], @8d Ak drﬁbf@hﬁteﬂfpemlﬁreIg4asvp1aviolu§1yl daisdetl0. The
neter electronics 20 recejives sensor signals on the
| eadizsten _ﬁOén@qu_rlmorerfag}p éb@raqt@rlytlcsm@ deterraimed using the derived

u\]]é]ectro I cS-20 pro ucesla drive.signal on the lead 110
eSS TIPS dFcPsdscii 1 ate the f1ow
con@@g&ﬁ

6@)@ 3£c@dﬂﬁlltg]19\3@ is a_é’[Srrﬁﬁ%E@ in £BG Jdi‘l'dhﬁ%ogﬁow conduits) of

processes the right velocity signals fromthe
thepflow nodtér Sehbo r:@atmﬂem‘ids d@stminad @smgrthe: meamrpdjﬂeldatemperature

e S e U SRR
ter(ﬁ;'é Sl ORGS0y O i ﬂtc%hfn‘éﬁ?ﬁhwtﬁ@e@&e%@z{sﬁf&rangrc&\%ﬂu@ed fluid

er electronic syste escription of
terppsemnud@dwmeel“eymaﬂ BR.exappl.e Ohe tehq)emmfeadrrmrfaabr Aoy 18
Coriaglis flow neter or.  densitonmeter and is no
copppedded nredqtfrrmme(% eratingdbreshe)doff the derpperaiine crror factor Tetor
h r
o HERNRG 5 pEReBer B Cah R TR e A Bl hat coating
V|bratory flow neter 5 includes the flow neter
assenbly 10, the meter el ect?onics 20, a meter
tenperature sensor 204, and an anbi ent tenperature
sensor 208. The neter tenperature sensor 204 and the
anbi ent tenperature sensor 208 can be coupled to the
net er electronlcs 20 |n sone enbodlnents The net er

e o o o NN A M T e 1 .
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Instead, the anbient tenperature Ta can conprise a
tenperature neasurenent that is strongly correlated to
W@ b@oastssent tenperature, |ike a case tenperatRCEUSH07/081413
feedt hrough tenperature, etc. The neter electronics 20

is confl ure ei ve_t he ter erature Tm a
dogsyot it thedfé%s? Wt Fow sanduist é% ﬁieﬁme@&w@&r Metor Terror

ex%/e!legr ateg?gﬁ’c?Fﬁtn%&a cJ%Iti-r%eLH}’esﬁI)ldt ﬂ'%n fit QWPBRESIddhat dbatiRg has

ow neter usi ng t neter tenperature
ocanted inehafivwerndtie wp €loat conguilta. A benefit is that a
fIOM/neter user may want to know the derived fluid
empesRtinedetorminatipn£an reswlt e geitesd lqneqﬁfs@rrm magner @f coating

1n(ﬁl:at1%r na[tﬂevc%laﬁn% Er{befcatﬂl% § H%ch}ll\@en éedie? thq%os\gnpeo fner of alarm or

Var i abl es one e ni ng
otiéeindi€ionl U doafine} [Iﬂﬁéﬁt@n-EfanQ@s@‘l’t ihaht ﬁl@éd&i‘lﬁ'@lﬁﬁe‘i’% cleaning
enpl oyi ng the equation: (Tm- TaC ) - f-depv (1) Were
op@@tlgmn-pc]lugmg rrogting et P A Pirapess donthe flomr eynduit or flow conduits,
oefficient. The calibration tenperature error
8%%%?8?5%? Ce is typically deternmined for a flow
met @4 s@p 687  8StHii¥e Q@Plﬁegfslmrﬂm@%n IrWP@Jc%'(OH")hs%ccess
ambi ent” tenperature Ta and the neasured f
indlemnmrlagelmeafaﬁéﬂ ifthasoatieg Bdoatiah ed Iyotr@asmt@d : Oﬁbﬁ/lsa if ghe
gra of a flow neter ture erroy according. to
CO%rwgelﬁﬁwarl%mgeaﬁrﬁE thon bR B P FHECeRE reayehetdye
ge‘%a gaphed as a function of neter tenperature mnus
the derived fluid tenperature (Tm Tf_depv) versus the
ThdSTPAER stibedseliddecmpidndidicgted thed@iovesiofid STR/AIPeRbcess. If a SIP/CIP
tenperature (Tf - Ta) . The graph shows that the
su&%ﬁé %ef\i:atlbﬂ hek b @}a%de A mnﬁ?ﬁyoﬂ éIlJ @é'srslc)én il RiEhined to

net er tenpe ature he a I ent

o GRS 5 Te 1S SakeR TG SCEOUC, The 0101 can i

Ce (2)Were Tmis the neasured neter tenperature,
provessiegs\aliegdy heerdearfarewdf thena SIBrop&ilRtnpeess Tan be detihgmined to
nmeasured anbient tenperature, and Ce is the
ha¢afdiled af theSIPETMPauatdds ehdeEdtidh i€ a6f ddnet&d.. The
equation (1) above can be derived fromequation (2).
Referring again to FIG 2, in sone enbodi ments the
meter electronics 20 is further configured to use the
derived fluid tenperature Tf _depv for determ ning one
or nore flow characteristics of the flow material. For
exanple, a mass flowrate (n) and a density (p) of a
flow material can be determ ned using the derived
fluid tenperature Tf_ depv as an input value. In
addition, in sone enbodinents the neter electronics 20
is further configured to use the derived fluid
tenperature Tf _depv for conpensating a flow conduit
stiffness. For a set of conditions of the flow neter,
(e.g., for a particular tenperature, nount, externa
| oads, etc.) the mass flowrate is linearly
proportional to the tine delay (Dt) between the
pi ckof f sensors. This relationship is given in
equation (3) below mFCF -(At -zero) (3) The FCF term
is a proportionality constant and is commonly referred
to as the flow calibration factor. The zero value is
an enpirically derived zero flow offset. The FCF is
primarily dependent upon the stiffness and the
geonetry of the flow conduits of the flow nmeter. The
geonetry includes features such as the | ocations where
the two phase or tine neasurenents are nade. The
stiffness is dependent on the flow conduit's materi al
properties as well as on thé4geonetry of the flow
conduits 103A and 103B. For a particular flow neter,
the FCF value and the zero value are found through a
calibration process performed with a calibration fluid
flomnng at two knomn mass. flow rates and at a speC|f|c

r " L Y o
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(TO) . However, in use the flow neter is often

operated at tenperatures that are different than the
WO 2Goesrsee tenperature. It is known that the nmedUUS0ODH81413

el asticity changes with tenperature. As a result, in

the prior art the mass flow and density equations have
Wlﬂ?éé?]g]ﬁﬂﬁ?fjeﬁi ed to account for this effect on the

nodul us of elasticity. The typical formof the prior
1. ar t Areibsatétyoihove queseri (On fori detdrodiing atdemyed fluid temperature T yeq, of a

en.s?ti on for the nodulus of elasticity (E) or

co
floyonatsrial (BARFSES i s given in equation (4) bel ow. m

=F 2 : Y/ " SordG .

1 A e L e e R o, T

t 0 a nudtangmperatiilecensir €204)cwpéigatedrte nicasmetah@eter temperature Ty
reference tenperature (TOZ%) where (DI) conprises (Tf -

TO) an amhéens fJRRCIARIe HASAHAIS) farBeasgHng an ambient temperature T;
typi cal | Xnglet erm ned through experinmentation for a
particular flow neter design or flow neter famly. The

( f metérasleotivaycsie0) érpl&btoakie ifetdriteinperatseRénsat 52041) hgd to the
sane as the slope of the nodulus of elasticity (E)

wi t h t enrpexbaang tenpgraines sansor (FE8 rvethitenfigredtodgeeiye the meter

is not always |inear er the full ran of . )
t enper at { DETAT S Rn 47 ?%‘ME%? ppefiuFahad dptgrmine the derived
account f@id febiprdi@iT1,NEBF tHeYowl ngi&ial O BRI vibratory flow meter
pol ynom al s have been enpl oyed to better conpensate
for this(Dhangethesouatr @epeguarei lonar(dGthe heiboent tempér@Rire T,
-(\ - fr AT - f2 -AT2 - f3 AT3 - f4 -AT4) -(At - zero)
(5) The higher order polynomal ( 1- fi AT - f2 AT2 .
2. -kh&%’iﬂ&%@%@@ﬁmg@mi)@cﬁﬁﬁl £ 'ﬂgﬁéteﬁ%ﬁ@ hERRAGE illid
fl owmeter tenhperature. nsequently, the Ive uj, )
terh farure flftheeRvmprahdenpRthgt e QIRRMSELE,, a“e
flow rate neasurenents and to ensure that the mas¢l —C,)
wifhl OVeJIrRb&iAE ] S SRS crdbiecd¥ir@hibyt. accurate. Further,
the derived fluid tenperature Tf_depv can be used to
conpensate a flow conduit stiffness characteristic. A
3. Cor Tk ivébridopyilaet @etee 88) dl csamnEasith thetrhetedelastirénicd (F0) being

of a process fluid within the vibrating frame of
further spafigered thaspeidstived flyidfeamicepuresiyuar &g defegmining one or

59 B R IR phBE 1 he viBratin

particul arcondition of the flow conduits, the
stiffness and mass are constant and the fluid density
4. ( Pf The gribratesa floy petsp 6ntdfabam t,oviththepeetendesterdeed0) being

furﬁgrsrgoéﬁ lgl?rtat ?(? %g]el t%ﬁlélsee»lgle%/ g{,‘lﬁﬂ qggq%gy%lﬁrig 1dﬁl(riY6 g;l%lpfp\é;vhseginfg a flow

cot@isdigfies@nd the C2 termis an offset. The
coefficients G and C2 are dependent on the stiffness
of the flow conduits and on the mass and the vol une of
fluid within the flow nmeter. The coefficients G . and

5. c2 dihe vitseeryifleegmeier £ afislainy hgutther qometisig @ fluidsiepyperature

Iy [ Pty [ - -
sor i 1 5O rol ROMRARER R e (i ERET L SR fferial, with
thef @E# efectrbeics €205 ibeih gespndighifod, tol deedrbithhdidie ldefiped ftildr ttmperature

conpensation for the nodulus of elasticity, is given
Ttien @ghafliovnmateyiabel thuvitpatosCflow metey fiying tigometey tepagergture T,
term defi nes h the flow condui.t period squared
and e AR T Bl e o S Bt REPLOHR R  Pare Row
coh®fiRAMEEY beIBS AW hetérTPing 281 AT EYdeBEtN Yortihe GHER8Rd fluid
(i.e., Tf - TO) . The slope of the ( f ) function is
terhygratved Tyn.dendthh ded-adHhod gdmesrperd ieptati on for a
particular flow neter design or flow neter famly. It
shoul d be noted that hi gherl%rder functions can be
used for refining the effect of tenperature on the
density tenperature conpensation process. The ( f )
termcan be treated as if it is the same as the slope
of nodul us of elasticity with tenperature.

~ " L D Y - 1
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In step 402, an anbient tenperature Ta is neasured, as
previously discussed. In step 403, the derived fluid
W@ 20vpesEEstire Tf _depv is determ ned fromthe neP@F/US2007/081413
tenperature Tm and the anbi ent tenperature Ta, as
previ ously discussed. In step 404, one or nore flow
characteristics are determ ned using the derived fluid
te
O shongt g ery PafiaBicr 9 Mihes il HARUSF Bargl® (D) being
furendd @dnfiguied b déteamine\aedinporaturC@nmoo iendiST 4,5 comprinimgili th=| Ty
ot her enbodi nents share reference nunbers. In this
mea@TrD OEH+ FrEATPCHEC fGTARETARE GPITeY ﬁaetior Hetor ﬁOr?cpr@éeterramfi gPaing

on PO 3600 BB Shg Tl A AL M R cvcn

thdlﬁeééteﬁﬁlhed@bitm tAt@hblie flow conduit 9 and senses a
tenperature of e flowmaterial in the flow conduit

9 The fl ow mster 5 therefore generates a neasured

d to .t t . .
7. ¢ emlp AT0RE S Hok TR st RS o B 4P Ebcrapigs (39 being
ﬁn’ﬂ?e? %hﬁgaeé € u&e{s}nfnew temtpefan% F eaclérBepvo ising Top = T

previ ously di scussed. The meter electronics 2
meal UTEREN, comphredbe terspayatade erorkfaoten Tpy, etdet pnedetnmimed coating

C i ng threshol A tenperatu error f tor Te ror
thre%wt%@n&a?e?@feeag?erlélﬁfltﬂ%lqﬂ@i%a st enlion & 1{&9‘? €-1P)
1nd\-£§13éer : te}r%;][g E)El%]nﬂ%ei*r\é? Tlacfté o teSE'&(aF %%@deﬁtm‘?@r@g tcgaténg
threghodd. f act or Terror can subsequently be used to

deternmine a coating within the flow conduit or flow

condui ts. The tenperature error factor Terror reflects

asbtnt L nst ant OSdIff ren et we
meaé ulil %0 U gié(tf’mm\?ﬁnrgoft1 g?r%'éﬁﬂ &?Fﬁef‘tﬂ@rl ved0 W material in
a vilbrdidily nemeleet Uhe mUth&%Bfn rTshe%der i ved fluid

tenmperature Tf_depv will |ag changes in the neasured

fI umtatsmat atetar éermpenabue TmAdvant ageously, the

erature errﬁ E ctor Ter gan be used to
det SHHESHYIHALLA [PeLHPe aa@n The lag is of

i nt ﬁét%%l alesRrivbe ﬂlu?(gteﬁﬁﬁra%ﬁreuﬁf%gw bt R In rlal dn the
thermal transfer change in'the flow neter 5, suc

due to codfratogy flbermexeanyihg theGoater tgnmoagard §gand the ambient
adherence to and buildup of the flow material to the

i nsi de stFPRERY STt he flow neter 5. Coating can

result in a reduced flow rate, change in flow
characteristics, degradation of flow neasurenents, and

9. ot hahe picahd EoBclabbi8hwath detedmiiding Yhd dertliediffui@taisrature Ty ey

clean the flow neter 5 Coati ng the((rfefggTrg)lT:

r Pril@y a th [

oY ERbRS  Batinhy R Bl R e dcas ruh e GERGr sbmRgsine »

a density error neasurenent, determ ning a fl ow
temwgmrde@@r@emlbﬁvel etc. Unfortunately, prior art

met hods for detecting coating rely on additional

know edge of the process fluid. Coating w II deposit a

10zna TRa iR AL PRGF Lot Sty aBiREp oMb raure
Te Aeﬁv%k ableARinitd6nd 81‘%%feaﬂb’\'i/%h§1raﬁ%'hsﬁé’s°6ﬂhe FRW ﬁ’lﬁte\f\fal |

| onger be correct and deviate significantly
from i deal oper at| on and an |deaI zero val ue. Coatl ng
can her ef o rm ned through a conparis
HtheT @aﬁ 2] 5 LEQIPBIIFAS aélas thedenie lééemperamre

Teggg aﬁ)ﬁ ES@PEﬂldéhH%taWE@ﬁddﬁt%tEﬁ}e%as such as produced

erature sensor 210 (see FIG 6 and
the acconpanying text below). This conparison can be
made in the meter el ectroni €6 20. Alternatively, the
conpari son can be nmade by an external device. FIG 6
is a flomhart 600 of a nmethod for determ ning the
derived fluid tenperature Tf _depv of a flow nmateria
in a V|bratory flom1neter accordlng to an enbodlnent

o a1 . ~ A e Y '
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Tf-nmeas as conpared to the derived fluid tenperature
Tf _depv from step 604, above. A tenperature error
wo 20005158error i s conputed between the measur eRBCEHO2007/081413
conmputed fluid tenperatures, where Terror = | Tf_neas
- Tf_depv|. The tenperature error factor Terror is
conpared to a predeterm ned coating threshold. If the
te a .goes not exceed the
12'pre e%%ﬁ%ﬁﬁ%gfggg??hg t%¥g§ﬁgﬁ%ngt hen it is deternined
t haimeasatingg drasurod fluékiesiperatutelig, fl;ow conduit or flow
conduits, If the tenperature error factaor Terror
exc d8GEMINRE pISHRATBTA PrEer T86f iTag: ¢HRREHBE dprot Trelrmiat - Trderivls
IS ] t (oo i he f
condampedhd R GABEREER LS SRR Erme] e oty
result igrbéil@eng@rati on of some manner of coating
i ndi cation. The coating indication can include
gengerarpieg & opaiingaindsation ifghe tamparatorceror fagtioe dtd.pexceeds the
The coating indicati on Cﬂ% reiﬂlt i n any needed manner
of cl eani‘pﬁeg1e 5 ORI HUERI%g pronpting a SIPIC P
process for the flow conduit or flow conduits, where
appropriate. In step 607, a Sterilize-In-Place (SIP)
13and/Tae n@tkahef clafh &chirhet B)mpusiogss i ndi cation is
generated if the coatipg indicatjon is not generated.
a h%@&g?meﬁﬂgegg@f RYRcHECakimos i s gener at ed,

t he : i ndi io : be_ ) Ol
oot KB AERetor AL AL, SObBNART AR [T - Traenl
t he compess theftemp&taRirCleRop fRE@SE,,, td a drédeRirdifdstoaciags

i ndi cati on has been generated, then a SIP or CIP
process #uashwd:deder mi ned to not be necessary, where

no SILP or Cl O h per.f ortved. r .Py. ..
or PRt SUPBEREF R TSR PR PRER Grgipticaton
or Cl P pifagessnsahtubeclst Reir med, & cbdv@efppédcedniiied Bfating
SIP/CIP success indication is not generated. Wat is

cl ai med ilgeshold.A vibratory flow meter (5) for
determning a derived fluid tenperature Tf depv of a
flow material, conprising: a flow neter assenbly (10)
14! nc l&'l@l‘eﬂﬂ)d%?d&@rrﬁﬂf%&f B omdid fpdrafiee T, &, B Eflow material in
tenperature sensor (204) configured to neasure a neter
a vileajpey dliosw @ctbing thametinddl enhpienger at ure sensor (208)
for neasuring an anbient tenperature Ta; and neter
el eS1RHHIRS2 (G teBDYREHC tlas t he neter tenperature
sen 4 - iIent tenperature sensor
(20 a%n‘é%:%%?ﬂglﬁbgg%&%raﬁ{e]%eﬁ?e the neter tenperature
Tm de@riheng@ihei diitved Elieteaiperaurtal and of geefloW Reatértd in the
derived fluid tenperature Tf _depv of the flow material
in the vivBratosy {low eoierpting theopetgs tamgparstararbs end the ambient
terrperatgflre Tm an? the anbient tenperature Ta. 2. The
Vi br at oryet?ﬁ’ecgwuﬁ% gAl 5) of claiml, with determn ning
t he geRFh1ERs bhdlbtmbore flow chadactPRREY G tHE Floh mdRPM] using the fluid
further conprising enploying the equation Tf_depv = --
a- - , wtarhpa@etuconpri sing a tenperature error
coefficient. 3. The vibratory flow nmeter (5) of claim
1, with the neter electronics (20) being further

15C0nfringWi&fod O U5kn i hew R rdbféﬁﬂirﬁ% b ?c?i@@@ TREMEnperature Tegen
Tf _depv for determn ning one or re il ow-
furgit cafipeis ingtdngslopingtthe cquabion MaY G Ealbr 4+ —Thewith 7, 2b@pYising a
flow neter (5) of claimi1, with the tet@&n) el ectronics
terkpPAtuReER& ddertidignt. configured to use the derived fluid
tenperature Tf _depv for conpensating a flow conduit
stiffness. 5. The vibratory flow nmeter (5) of claima1l,
further conprising a fluid tenperature sensor (210)
configured to measure a fluld tenperature Tf _meas of
the flow material, with the neter electronics (20)
bei ng configured to determ ne the derived fluid
tenperature Tf-depv of the flow material in the
vibratory flow neter using the neter tenperature Tm

e N o — N
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nmeas - Tf-depv|, conpare the tenperature error factor

Terror to a predeterm ned coating threshold, and
W@emenstses a Sterilization-In-Place (SIP) and/ oPCT/US2007/081413

Clean-In-Place (CIP) indication if the tenperature

err facto rror e eds the predeterm ned coatin
16t hr iilﬁ ﬁoc%o tlﬁoﬁl T C‘HBP%SHE% HP1Rg the @f‘éfwefﬁl 35|t%1%aerature
L %?e%gaﬁsaifﬁ Q%‘(%% if depicpmterial in a vibratory
fT'ow net % cPconprl sing: neasuring a neter
tenperature Tm nmeasuring an anbient tenperature Ta;

and _det erm ni ngi the derived fluid tenperature Tf_depv
170f  thhe mqthod pb¢lam At furtheneopyiRgory f1 ow neter using

the anbi ent tenperature
I{E%Qﬁl H?ﬁ&%%&ﬂ%, t%}Iﬁ{égitﬁllz:e]tﬂ‘?I‘P‘*ﬁxi‘feterm ning the

der Hﬁ@ﬂ’nfﬂlﬁ%g tdreparetuad &6 httodapy, édiﬁfnhﬁﬁg Q“QJTP:E I|1sflmea9 Tt derivl;
enpl oyi ng the equation Tf_depv =- ,
CoNPOMPRIAQL @hettempelraatru [eeroe facoer Eaefcﬁ B @r@i@terrnlmed CPaEing
met hod of clahgw further conprising using the
derived #} éWﬂerature Tf-denv for determ ning one
Or BRA&af 0§¥Vc8£tﬁfgaiﬁﬁﬁﬁh§ﬁ iGfe Rimpdifutd Q¥orBERE Tal : exbleds the
The “net ho claim 8, further conprising using‘the
derived pladetbrinempleroating ¢hr¥shodénv f or conpensating a
fl ow conduit stiffness.12. The nethod of claimS8,
further conprising: neasuring a neasured fluid
te tenperature error

18] Sonae b df olRES 4 AR e g, ST e T Slepu
corrn&rasm@ng zlnmetaﬁﬁpe flatdeenpetdtare Tact.or Terror to a
predeterm ned coating threshold; and generating a
coatiptegminies @éﬁmmratiufe erﬁer fagiopdrat @rrrépré?mg) rT erfoac{%rmeas T t-derivl

Te”%ﬁlgg ﬁP‘ &Pgra] rfq’rguél?ffé ‘2‘3%' 5 ISI Qiocoatmg

measur i NghrdsHe&sanided fI ui d tenperature Tf rreas
det er m ni ng atenperature error factor Terror o
congeneheg F Stardization-Ti-Prasad SIP)Rndie duipan-boRfpae (GP)tihdication

tenperatu rror factor Terr to a det e ed
coati ng fﬁgiﬁf%ﬂ)e{?wg‘e‘w&%ﬁg{o& iewge%‘eegs %e pre({etermmed coating
Sterilizatb@ygn-Pl ace (SIP) and/or C ean-In-Place

(CP) indication if the tenperature error factor
Terror exceeds the predeterm ned coating threshold.

: 9’32”&? %3&%&@%@5@ gngenr;“fe(gﬁi\ﬁlﬁ‘gt%%ifll\)/%g Lifr‘i’q 1 Iacgi\Wl Mgy ynaterial in
a "E‘%ﬁ%‘é’ﬁtow mefiep ethg%el?ﬁ)cgd 8&&2&@%9 measuring a neter

ature measurin ient tenperature Ta,

det e{datmﬁ@ahﬁesﬁedme@&téﬂnpeﬁmremer ature Tf _depv of
the flow material in the vibratory flow neter using

themﬁéﬁlefﬂngefhﬁi@b@nme@pﬁﬁﬂtmﬁdu he ambi ent tenperature

and det e one more fl ow characteristics
of Ff?é‘s?rﬂw “meapte f | Ui d tenperature. 15.
The d@iehhﬁﬁngtheqie@ﬂvea mud M@rﬁeﬁeermm bf' Ehel i@y ARG the
fluid tenperature Tf_depv further conprising
enpl oyi nglhrhteryeﬂgmmctnr t[Slngdm/meter tesmmperatured t, kndCehe ambient
conprising a te rat re error coefficient.16. The
met hod of TRRERM A 4+ 3y t her conpri sing using the
der f5 '
et el HSTRPRTI AyH P o P OLMRIRAE 1 Aoraory

further dlompmeti nging rpedfardnogbatweeashy @dadured fluid temperature Ty
tenmperature Tf neas; determni n% a tenperature error

factor Tefar%ifrd@ériiﬁf“’@ﬂ Ayidriepypgrature| Fegeinpas - Tf _depy| ;
conparing the tenperature error factor Terror to a
predeterm ned coating threshold; and generating a

coating indication if the tenperature error factor

Terror exceeds the predeterh¥ ned coating threshol d.

18. The nethod of claim 14, further conprising:

nmeasuring a nmeasured fluid tenperature Tf neas;
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determining a tenperature error factor Terror

conprising Terror = | Tf _meas - Tf _depv|; conparing the
WQ eoopesEssire error factor Terror to a predet erPGTES2007/081413

coating threshold; and generating a

Sterjlization-ln-Place. (SIP) and/qr ean-Jln- Pl ace
20¢ ¢ ppe; Ahedor iimn ¢ twg@sfﬁs@fra%ﬁ@ gﬂvssi fuid fegpperature Tegery
Terror exceeds the predetermn ned cogqt i_nIgEE reshol d.
furtifer cAmpeis m@cbnigloydgttee aquatiog TaHeE Owith C, comprising a
temperature Tf depv of a flow materi&8l-¢n a vibratory
flow neter, t?fe .met hod conprising: neasuring a
TR Y F e PRt 1§18 per at ure Tm neasuring an anbi ent
tenperature Ta; nmeasuring a fluid tenperature Tf_neas;
determ ning the derived fluid tenperature Tf_depv of
211 he The onéthed ef ¢laim i19, fubertdnpitiany ubihgtha@érdreduhiid emperature
the neter tenperature Tm and the anbi ent tenperature
Tt Fa; fondeteairengprg oigmarcBewicharacwyisticswh the floghaatsriahor e
flow conduits of the vibratory flow nmeter using a
di fference between the neasured fluid tenperature Tf _
22eaghamsbthEofi@hiny &9, fukthbtcdBplanatising tid dderd. fAfld tdhgerature
met hod of claim19, with determining the derived fluid
Tri.enfoe campersalinig ddppw ¢anduitBti€fness.ur t her conpri si ng
enpl oying the equation Tf _depv =-- a- - , with Ce
conprising a Ue ) tenperature error coefficient. 21.
23 The TREtAALo P Ghth 1Y 1ith de{ehBﬁ{in% BB 2% WP fiftthet B&mprising:
derived tluid tenperature Tf-depv for determ ning one
or wetcemfrioya cdrapasties eson stoofT.fheorhpravingdt.Qf + &l tme.d 2 Tt erivl;
The nmethqod of claim 19, further_conprising using the
der COBRNY e tewRpEfue GFer facteiehyor fo R P&ﬁ?%‘éﬂ’él?ﬁdi GRgtiag
fl ow condyi Jffiness. 23. The nethod of claim 19,
W th det gﬁjﬁ%hr?ﬁgrifgafntdhe coating |level further conprising:
det gemdrhtimga dodtBigiadrbtiseifahé mperatuey erf@f fadtor T, exceeds the
conprising Terror = |Tf _meas - Tf_depv|; conparing the
t enper at @rasletarmarediepating threshodd. to a predet ermi ned
coating threshol d; and generating a coating indication
if the tenperature error factor Terror exceeds the
24P g8 @hThAESF GaRk | 00 HAELSNRhkin24. The nethod of
claim19, further conprising: determning a
t endeteanunieg e tanoperfimcs erorm@ctoo T .qoopnpEsing Ther T BFeoms - Tideri;

| Tf _nmeas .- Tf depv|; conparin he tenperature errar

| AcTOmDHRg DD H e GBRL i letimo Shf PRYCHITLGHG N

and gene ' a.aterilization-1n-Place (SIP) and/or

C ean- | n?}glg%aﬂggd’?a&ém indication if the tenperature

er r gendrait @ Steilizatioekc-@éds (811D andadelleanyimethce ¢aiR)rigdication

t hreshol d, ' '
if the temperature error factor T, exceeds the predetermined coating

threshold.

19



