18 May 2005 REMOTE CORI OLI S FLOWETER SI ZI NG AND ORDERI NG SYST&MayrR086d of
~the Invention This invention relates to Coriolis mass fl owreters. More
particularly, this 5 invention relates to a conputer systemfor receiving
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bending, torsional or coupled type. Each conduit is driven to oscillate at resonance
in one of these natural modes. Material flows into the flowmeter from a connected
pipeline on the inlet side of the flowmeter, is directed through the conduit or conduits,
and exits the flowmeter through the outlet side of the flowmeter. The material flowing
20  through the pipeline may be gas, liquid, solid, and any combination of these three.
The natural vibration modes of the vibrating, material filled system are defined in part
by the combined mass of the conduits and the material flowing within the conduits.
When there is no flow through the flowmeter, all points along the conduit
oscillate due to an applied driver force with identical phase or small initial fixed phase
25  offset. As material begins to flow, Coriolis forces cause each point along the conduit
to have a different phase. The phase on the inlet side of the conduit lags the driver,
while the phase on the outlet side of the conduit leads the driver. Pick-off sensors on
the conduit(s) produce sinusoidal signals representative of the motion of the
conduit(s). Signals output from the pick-off sensors are processed to determine the
30 phase difference between the pick-off sensors. The phase difference between two
pick-off sensor signals is proportional to the mass flow rate of material through the

conduit(s).



t he conduit(s) produce sinusoidal signals representative of tht8 Mayi2005 of
the conduit(s). Signals output fromthe pick-off sensors are processed to
determ ne the 30 phase difference between the pick-off sensors. The phase
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the proper model. However, this requires that meter selection and sizing occur on
15  premises where the computer executing the software resides. Heretofore, there has
been no way for a user to log onto a computer to remotely access sizing software and
order a desired flowmeter without the intervention of a human operator.
Solution
The above and other problems are solved and an advance in the art is made
20 by a remote sizing and ordering system for a Coriolis flowmeter in accordance with
this invention. The present invention allows a user to log in via a network connection.
The network connection may either be via a modem, via Internet, via intranet, or any
other network connection. The user may then order a flowmeter that fits the
specification for the pipeline into which the flowmeter is to be inserted. This allows the
25  user to order at any time of day and from anywhere in the world.
In accordance with this invention, a method is provided for remote ordering and
configuring of a flowmeter. For the method, a server connects to a computer used by
a user that is remotely located from the server. The computer communicates with the
server over a network, such as the Internet. The server receives input flow stream
30 parameters from the computer. The server determines flowmeter parameters from
the input flow stream parameters. The server determines whether one of the

flowmeters is suitable for the flowmeter parameters. The server transmits information
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this invention. The present “invention allows a user to log in v8bag2065work
connection. The network connection may either be via a nodem via
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par anmet el aambtearisl bpeeating pressure. The server calculates the following flowmeter
parameters from the input flow stream parameters. The flowmeter parameters include
meter accuracy, pressure loss and fiuid velocity.
After the user has configured a flowmeter, the flowmeter configuration may be
20 stored in an electronic shopping cart. The customer then places an order for a
flowmeter from configured flowmeters in the shopping cart. The server generates a
message and transmits the order to a manufacturing department that produces and
ships the flowmeter to the customer.
One aspect of the invention includes a method for providing remote ordering
25  and configuring of flowmeters, the method comprising the steps of:
in a server,
receiving input flow stream parameters,
determining flowmeter parameters from said input flow stream
parameters, and
30 determining whether at least one flowmeter is suitable for said

flowmeter parameters;



15 of material, a density of material, a viscosity of material 18 Kay 2005
tenperature of material, and a nmaterial operating pressure. The server
calculates the following flowreter paraneters fromthe input flow stream
parameters. The fl owneter paraneters include neter accuracy, pressure |oss
and fluid velocity. After the user has configured a flowreter, the

fl owreter configuration nmay be 20 stored in an el ectronic shopping cart.
The custoner then places an order for a flowreter from configured

fl owret ers in thethehgRddBkisPEHaractérzed dly\Ged stgpek ates a nessage and
transmts the order to tglfemamuf acturing departnent that produces and ships
the flowneter to the SUSESHEE™ One aspect of the invention includes a
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characterize teps o server, receiving said input flow
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to said conpu over sal d networ to a user, receiving a
sel ection of one of stgsmittingeaordes fier saldsalestest flowmelen ayed to said user

from sai dgconmput §seR¥sHiy, i Hleh6h Wihr comprises the step of:
after said user receives said selected flowmeter, remotely configuring said
selected flowmeter by connecting said selected flowmeter to said server over said
network.
Preferably, the method further comprises the steps of:
16 in the server,
transmitting configuration options to said computer over said network
for display to said user; and
receiving at least one of the configuration options selected by said
user.
20 Preferably, the selected flowmeter comprises a Coriolis flowmeter.
Preferably, the method further comprises the step of:
in said server,
transmitting a request for said flow stream parameters over said
network to said computer for display to said user.
25 Preferably, the method further comprises the step of:
adding said selected flowmeter to an electronic shopping cart.
Preferably, the step of transmitting an order for said selected flowmeter
comprises the step of:
transmitting said order to a manufacturing department for flowmeters.
30 Preferably, the step of transmitting an order for said selected flowmeter
comprises the steps of:
generating an e-mait of said order.
Preferably, the network comprises the Intermet.
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transmtting an order for said selected flowreter 10 Preferabl§Mayl2005
nmet hod further conprises the step of: after said user receives said
selected flowreter, renotely configuring said selected flowreter by
connecting said selected flowreter to said server over said network.
Preferably, the nmethod further conprises the steps of: 15 in the server,
transmtting configuration options to said conputer over said network for
di splay to said user: and receiving at |east one of the configuration

options sel ect ed fygfepating theSinéthod Asthdr edraprideb Yhe dtheofsel ected fl ownet er
conprises a Corialis flowmeter. Preferably, the nmethod further conprises

the step of: in@SPESE¥PYer, transmitting a request for said flow stream
paranmeters over said trassngikl atrequsst fbr billimg unfermdtion talsaig bemputer ew@rtheuser . 25

Preferably, the hod further conprises . the step of., adding said selected
f 1 owret er to"ate?"’gﬁef]é@ﬁﬁeiﬂ!r@@%ﬁ"dr [%p%%s';\{e_to S%Peﬁ%blbl y, the step of
transmitténg an or der rdceivingaiaid tiktheinfomhafidrofrare Said computer pyarsaiche st ep of
transmtting sai&gr&ler to a manufacturing departnment for flowreters. 30

Pref erably, peiyo of transmtting an order for said selected flowreter
conprises the steps o$torigeseid billinggnfamationai | of said order. Preferably, the

network conpri SesAntonm%r Iaﬂbg& n&t me%n%ti@/ﬁ%na%& a product for providing remote
ordering and configuring of flowmeters, the product comprising:
10 instructions;
a memory configured to store said instructions; and
a processing unit configured to execute said instructions;
said instructions configured to direct said processing unit to:
receive input flow stream parameters,
15 determine flowmeter parameters from said input flow stream

parameters, and
determine whether at least one flowmeter is suitable for said

flowmeter parameters;
said product being characterized in that said instructions direct said

20  processing unit fo:
receive said input flow stream parameters over a network from a
computer that is remotely located from said product,
transmit information on said at least one flowmeter o said computer
over said network for display to a user,
25 receive a selection of one of said at least one flowmeter displayed to
said user from said computer over said network, and
transmit an order for said selected flowmeter.
Preferably, said instructions direct said processing unit to:
remotely configure said selected flowmeter when said selected flowmeter is
30 connected over said network.
Preferably, said instructions direct said processing unit to:
transmit configuration options to said computer over said network for display
to said user; and

receive at least one of the configuration options selected by said user.
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Preferably, the nethod further conprises the step of: in saidigaye@005
transmtting a request for billing information to said conputer over the
network for display to the user, responsive to said order; 5 receiving said
billing information from said conputer over said network; and storing said
billing information. Another aspect of the invention includes a product for
providing renote ordering and configuring of flowreters, the product
conprising: 10 instructions; a nmenory configured to store said

instructions; andprpaglyessid S8lettBl Howmblet B3thSitset @ Corhis hewmater!
Instructions; said instructions configured to direct said processing unit

to: receive inpuf rqf?"éwys%q"ém%k"aﬁﬂ@"?ﬁt gaid procgssiag HRIh{O: f | ownet er

paraneters from S&aﬁbnhmwéqdelspr& §didl AW stridth pERINRItSrs VB sHI@ helwd e seket her
at | east one fl owms%q sw t bI e for said flowreter paraneters; said
product bei nfoBwAteL "é’ﬁ °|Sﬁ‘ 438t said instructions direct said 20

processi ng unit tprefér@ﬁ@l s&id meinsbtivhPditect bavpRicesany omif @eters over a
ranm t | nf or mat UL SUEHE0 IPRmEED o1 et RORAPRPNO§aaal d bonputer  over
sai d network for Biefghisly, daid instnstions dikect sai@ proeessimeliitiot on of one of said
et one oty BB B b as Bl BhaloR T g o over s
- Preferably, said instructions direct said processing unit to:
10 generate an e-mail of said order.
Preferably, said network comprises the Internet.
Preferably, said instructions direct said processing unit to:
transmit a request for billing information to said computer over the
network for display to the user, responsive to said order;
15 receiving said billing information from said computer over said
network; and
storing said billing information.
Brief Description of the Drawings
The above and other features of this invention described in the Detailed
20 Description below and the following drawings:
FIG. 1 illustrating an exemplary Coriolis effect mass flowmeter;
FIG. 2 illustrating a typical internet connection;
FIG. 3 illustrating an exemplary processing system;
FIG. 4 illustrating an exemplary process of this invention;
25 FIG. 5 illustrating an exemplary process of receiving input stream parameters;



Preferably, said instructions direct said processing unit to: &@NMaye005
configure said selected fl owmeter when said selected flowreter is 30
connected over said network. Preferably, said instructions direct said
processi ng uni FlGob ifystradingtarcexgmglandpresessmiidstermisingflowaeigipaicmsters;
said network for display to said user; and receive at |east one of the
confi gura®®n options selected by said user. 5 18 May 2005 Preferably, said
selected flo e ki oM A =1 i
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information to said conputer over the network for display to the user,
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conput er over said. ne Woréi and stor,i nt% .sai.d bi Ihi ng jnfeormatjon. Brief
Descl® pt imAsHiowrateyVRliiRgfiow-rate, and totalized mass-flow rate information over a path
: (175).

A Coriolis flowmeter structure is described afthough it should be apparent to
those skilled in the art that the present invention could be practiced in conjunction with
any apparatus having a vibrating conduit to measure properties of material flowing

15  through the conduit. A second example of such an apparatus is a vibrating tube



The above and other features of this invention described in thts8 Bay@00ed
20 Description below and the followng drawings: FIG 1 illustrating an
exenplary Coriolis effect mass flowreter, FIG 2 illustrating a typical
internet connection; FIG 3 illustrating an exenplary processing system
FIG 4 illustrating an exenplary process of this invention; 25 FIG /5
illustrating an exenplary process of receiving input stream paranetgers; 6
18 May 2005 FIG 6 illustrating an exenplary process of determni

fl ometer parameters; and FIG 7 illustrating an exenplary procgss of
receiving configuration options.. Detailed Description 5 The present
invention relates to a systemfor providing renote ordering afd sizing for
a Coriolis flowreter. FIG 1 illustrates an exenplary Coriolfs flowneter
that nmay provides a nass flow rate or other process parangfer. Coriolis
flommeter (100) includes a flowreter assenbly (110) and ter electronics
(150). Meter electronics (150) are connected to a neter/assenbly (110) via
| eads (120) to provide density, 10 nass-flowrate, vol -flowrate, and
totalized mass-flow rate information over a path (178.). A Coriolis

fl owmmeter structure is described although it should be apparent to those
skilled in the art that the present invention coul ¢ be practiced in
conjunction with any apparatus having a vibrating conduit to neasure
properties of material flow ng 15 through the coAduit. A second exanpl e of
such an apparatus is a vibrating tube 7 18 May 2005 9




18 May 2005 18 May 2005 10 18 May 2005 densitoneter which doesi®blayl2808 t he
addi ti onal neasurenent capability provided by a Coriolis mass fl owreters.
Met er assenbly (110) includes a pair of flanges (101) and (101'), nmanifold
(102) and conduits (103A) and (103B). Driver (104), pick-off sensors (105)
and 5 (105'), and tenperature sensor (107) are connected to conduits
(103A) and (103B). Brace bars (106) and (106') serve to define the axis (W
and (W about which each conduit oscillates. Wen Coriolis flowreter
(100) is inserted into a pipeline system (not shown) which carries the
process material that is being neasured, material enters flowreter 10
assenbly (110) through flange (101), passes through manifold (102) wher

the material is directed to enter conduits (103A) and (103B). The mat ey al
then flows through conduits (103A) and (1036) and back into nmanifol g (102)
fromwhere it exits neter assenbly (110) through flange (101'). duits
(103A) and (103B) are selected and appropriately nounted to the 5

mani fold (102) so as to have substantially the same mass distri#gution,
nonments of inertia and el astic nodul es about bendi ng axes ( and (W
-W, respectively. The conduits (103A-1038) extend outwardl¥ fromthe

mani fold in an essentially parallel fashion. Conduits (103A-103B) are
driven by driver (104) in opposite directions about 20 their respective
bendi ng axes (Wand W) and at what is termed the firstout of phase
bendi ng node of the flowreter. Driver (104) may conprifde any one of many
wel |  known arrangenents, such as a magnet nounted t@ conduit (103A) and an
opposing coil nmounted to conduit (103B) and throu whi ch an alternating
current is passed for




vi brating both conduits. A suitable drive signal is. applied by18bag2005

el ectronics (150) 25 to driver (104) via path (112). Pick-off sensors
(105) and (105') are affixed to at | east one of conduits (103A) and (103B)
on opposing top ends of the conduit to neasure oscillation of the conduits.
As the conduit (103A-103B) vibrates, pick-off sensors (105-105") generate a
first and second pick-off signals. The first and second pick-off sigpals
are applied to paths 30 (111) and (111'). The driver signal is applfed to
path (112). Tenperature sensor (107) is affixed to at |east one ceNduit
(103A) and/or (1036). Tenperature sensor (107) neasures the tepperature of
the conduit to nodify 11 18 May 2005 equations for the tenpergture of the
system Path (111 ") carries tenperature signals fromtenpeyature sensor
(107) to neter electronics (150). Meter electronics (150) ceives the
first and second pick-off signals on paths (111) and (114'), respectively.
Meter el ectronics (150) processes the first and second vel ocity signals
to conpute the nmass flow rate, the density, or other operty of the

mat eri al passing through fl oweter assenbly (110). THi s conputed
information is applied by neter electronics (150) f6ver path (125) to a
utilization nmeans (not shown). It is known to thgse skilled in the art
that Coriolis flowreter (100) is simlar in stryfture to a vibrating tube
densitonmeter. Vibrating tube densitoneters alsg/utilize a vibrating 10 tube
t hrough which fluid flows or, in the case of & sanple-type densitoneter,
wthin which fluid is held. Vibrating tube Alensitoneters also enploy a
drive systemfor exciting the conduit to ylbrate. Vibrating tube
densitometers typically utilize only singfe feedback signal since a
density neasurenent requires only the surenment of frequency and a phase
nmeasurenment i s not necessary. The descii ptions of the 15 present invention
herein apply equally to vibrating tubg densitoneters. In Coriolis flowreter
(100), the neter electronics (150) e physically divided
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iinto (2) components a host system (170) and a signal conditiontd Ma¥®@0pP5 | n
conventional neter electronics, these conponents are housed in one unit.
Si gnal conditioner (160) includes drive circuitry (163) and sensor signal

'n actual | oot Whigh deRy et VS niEbaaBpnlmbdSuRment cap bGPy HRciet)
may be separ@beolanalagy flowmetdrs. or may be separate functions provided by a

di gital signal Réé)cessor qQr ot her digital (;ongonent s. Drive circuitry
(163) gener at es etgF iapsembindn 1@hinclisiesi 2 painohflaeges( 10 ard (1@ Lunesifold o

dri 10 ' : h . i i1 2
O ey L10H102) S Rohalpd oS RE 0N DIES RS Bkl shhgar 58T ar
al ter nat i ngi@al), raewt tetperdtureeserisd ¢)07)Raticdnhbeled @édhduits3 10BA3 andd 08B).

second Ieag. Drhve ir(iuirH()! %(1)63) IS communicatively connected to sensor
signal condfRORAM 188 @nd (P8 me1Ye In defing the aiis) (W) and AV)atmut higheach
drive circgbhdit becill®@ist or the incom ng pick-off .signals to adjust the 30
drive signal. Power to operate drive circuitry (163) and sensor signal

condi tioning cWhan Qoyiofia @ibwrhstes (pR0) isdnéenea iteta pipelindsystén) (ndtashdwn)
first path F'%S‘%ﬂ and, a second gat,h t§_|174 . That may be a part of a ,
convent i on¥MCAGRMIES the Rigcessdppieniabthal isheingdneasured, matenial satersflgwyaeter?

From 1orst o o (1o L SO e 10) BRESd Bl e ndr R LS R s,
(107) vi a paterial (4 directed Jo anter cobiitity (1A and(i108B). Thednhterdinben flows
ol so-det or HSHONFEREITS QT3 Ed 1B3HT BRttasts Rl whrbiaon 1923 tRavbgre 1t exid
(152", 07 nececserit (L 1opseagh MndOPTRL, G008 Lm0 SO SPoeer
carrying this ¢Condvitm{1@3Ahand (2038 ha seletted andrapprepriateansented 40 the
procepgi “%HHi‘féud((%B sb'hs IPRGVE )é%gt%]n%%@ the s3nRiiast %I?SGt?'ibution, moments of
inertia and elastic modules about bending axes {(W-W)and (W'-W"), respectively. The
conduits {103A-103B) extend outwardly from the manifold in an essentiaily paraliel
fashion.
Conduits (103A-103B}) are driven by driver (104) in opposite directions about
20 their respective bending axes (W and W'} and at what is termed the first out of phase
bending mode of the flowmeter. Driver (104) may comprise any one of many well
known arrangements, such as a magnet mounted to conduit (103A) and an opposing
coil mounted to conduit (103B) and through which an alternating current is passed for
vibrating both conduits. A suitable drive signal is applied by meter electronics (150)
25  to driver (104) via path (112).
Pick-off sensors (105) and (105") are affixed to at least one of conduits (103A)
and (103B) on opposing top ends of the conduit to measure oscillation of the conduits.
As the conduit (103A-103B) vibrates, pick-off sensors (105-105') generate a first and
second pick-off signals. The first and second pick-off signals are applied to paths
30  (111)and (1117). The driver signal is applied to path (112).
Temperature sensor (107) is affixed to at least one conduit (103A) and/or
{103B). Temperature sensor (107) measures the temperature of the conduit to modify

11



Host system (170) includes a power supply (172) and secondary p8 dag£80ng
10 unit (171). Power supply (172) receives electricity froma source and
converts the received electricity to the proper power needed by the

system Seconda \é RQ{F’GSSi ng unit {'171) recei ves the parameter si g{ral s from
pi ck- of f suwtfo §iefi the dampgralere etthe system Path §1 hhy cpeiastemprraiag signals

needed to | t hrough conduits
(103A-103B) %égﬁgetéjggé %%@s:bﬂgotfﬂ?%ﬁ%%fﬁ%gmﬁf%m?@ 'ncI ude but are not

limted to dens|M§zter|m3rdri|@/\(1r5®t)eecandswm firstandselcbad pick-eff sigridls of paths
be used to_enbody the

nvent | on. U141 (8 1) Brepectipb oMo eo Ry 4BBY pREess oF e rehacs beerres
si te. SRGWWbﬁ)cﬁﬂy'ﬁﬁﬁa!QWEH {14 MO matsehon R0 Herdicdy BBiorikhaty SPNS

to connect to Server (230). a nodem1s use reno ent
(210) conné@atentabpaasla@h@rwghdlmmﬁelkasmﬂwmnem gthis cdamuded iirbroption is
connection _to

S 230 S P id
(P %t or " ABRIE bY etk SBstronits, (50} 5yof eathd25) tose plilationdoeans (504 ShouTle
(240) to Serjy Rho(vﬁﬁ@ihos@ﬁ(ﬂ%ﬁ in'tRd drithkf @o‘%ﬁs ﬂb\lvl'né%@nmﬁ)l%)'g?é ﬁdllg?fn structure

Internet (240) is a network of conputers that are co ativel
connect ed. ttsamlyatmg h#® densitorseteve Mbﬂatmgﬁub& ddasltmhetéts alsmutdm @ wibrdting

rd th thi
P oatBa: DI THGagh T ARORSEs of e srhsh. ot Sanledybe Heosiamelsronihisy |
of the conmpuisH ﬂﬁwsifseﬁ@ldSUVfbréﬁné QUB&Q:IéHdu%meté%!ébeé h am%% 06PN $or

(250) and (230). Processing system (300) includes central "processi g uni t

(CPU) (30 1?xe!§pgmeecor3mfdﬂ vibretautVibatingstubedensitometensdypicallyutifizemnjy single

hed 30 3 hed
path (303) etk ot (e ehels] mBeadenient udaliBR G chE e R R 25
via path (f42 Dleﬁdiydahé 5@?@@5‘ MeastreBAPIY ndB néﬁeé@d%zoﬁ’ﬁe(féﬁ%pﬁléﬁg)ofvthé

pat h 3331) (320) stores instructions used
- 15 pr==ent invention herein apply equally to vibrating tube densntometers

In Coriolis flowmeter (100), the meter electronics (150) are physically divided
into (2} components a host system (170) and a signal conditioner (160). In
conventional meter electronics, these components are housed in one unit.

Signal conditioner (160) includes drive circuitry {(163) and sensor signal

20  conditioning circuitry (161). One skilled in the art will recognize that in actuality drive
circuitry (163) and pick-off conditioning circuitry {(161) may be separate analog circuits
or may be separate functions provided by a digital signal proce.ssor or other digital
‘components. Drive circuitry (163) generates a drive signal and applies an aitemating
drive current to driver (104} via path (112) of path (120). The circuitry of the present

25  invention may be included in drive circuitry (163) to provide an alternating current to
driver (104).

Path (112) contains a first and a second lead. Drive circuitry (163) is
communicatively connected to sensor signal conditioning circuitry (161) via path{162).
Path (162) allows drive circuitry to monitor the incoming pick-off signals to adjust the

30  drive signal. Power to operate drive circuitry (163) and sensor signal conditioning
circuitry (161) is supplied from host system (170) via a first path {(173) and a second
path (174). That may be a part of a conventional 2-wire, 4-wire ‘cable, or a portion of

a multi-pair cable.
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control the functions perforned by processing system (300). RAM Mag@p05
stores instructions such as the operating systemand currently running
applications, to be executed by CPU (301) as well as the data needed to
performthe i nsbhs@ftsi@ﬁa-cdﬂaﬁi@i@e%umﬁds1 prebaivdd Q?n@l@tfﬁamcﬁrmwbkaﬁﬂ)
via path (331) and bus (310). CPU (301) "is connected to I/0O bus (340{ Vi a
pat h (304)1.05)/sedond pid4off (106hnard teroperatasa yensor{d07 pviamsthel ¢11 .43 1)@and

transmt data between CPU (301) and. the peripheral deyices. In th
pr ef er r ed 1éehsiensor @Eﬁébq?mif%mﬂﬁé?'fﬁé'f%&éﬂdIﬁ?mﬂﬁ%@%gﬁﬁ%@%oqu /0

b 340) _.j . ' . ;
nonvol at TR RTAT SPAThGY s detoBRit nloiities O A krsftowBthrouh | ¢
connegt edcdriuits ©1 03B 103B9) Afiat thetflequeAty ofifide MpuWigrald/frem piekioTPeénsisisa.
Mouse (360) is connected to I/O bus (340) via path (342) and allows a user
to input (485605 anttgnopgrtﬁﬁme_éﬂ'(elm)eriab amedst@rmlned»maranﬁer sigsplseganying) .
bus. ( 340yhiiiEfopgeliop 818 gengraled ind TaaEL® ¢ secoudaly PragRRIT LNty kit y

(380) iSP@’&?%%‘%”‘L@X?&%@%‘S@ZB?ead and wite data to a disk ortgt lh/eg bus

type of ‘or future use and is connected

(340) via pat IHds34¢stemrMPrINiOSREEs iaSpowéaesussly (W7 Z)andsedariddirg processing
connection of processing system (300) to telephone line (391) for
conmidni c anitdA7 t). t Rowen supply { P2} mosivesaieakicily fiom arsousee and iconyersithe

tion. M 390) is 20 ted t O, b 340 ' th (345).
Pr ocess. (aiyed SleEtde e proRel ey nerded LI SriEny) SEotYe <izing
ocess [V 84 11 B7pPhi ueeiYe sizi
[ anguagep e RO (17 1, reUeTRs e palAfERT sidha fiofn BicRictPERRatband i ©

bet ween gipctitiy ¢161) arld eegserfciod prdvegses needetdp prévide prypertiesicditheg a
di splay requesting flow stream 25 %ar aneters froma custoner. The display

nﬁy a scﬂ@éeﬁaimomtm;;ughfq@riuﬁﬂ %1ﬂ3la)medw b3 usaer Sueh pspRerties10) |
. ' i ' |
1 oa8 {418y 108038 bt are Feblifldto BnbitY, BasS Mbul Al et SAIRE gR¥3=td "

FIG. 2 illustrates a typical internet connection which may be used to embody

the invention. in FIG. 2, remote client computer system (210) is at a customer site.
Remote client computer (210) uses a modem or other networking device to connect to
server (230). If a modem is used, remote client computer (210} connects to telephone
20  network (220) which provides a dial up connection to server (230). Server (230) is an
internet Service Provider (ISP) for remote client computer (210). Server (230)
connects via Internet (240) to Server (250). One skilied in the art will appreciate that
Intemet (240) is a network of computers that are communicatively connected. Server
{250) is a server of a provider of this invention that executes processes in accordance
25  with this invention.
FiG. 3 illustrates a block diagram of a processing system (300) that is
exemplary of the computer systems such as remote client computer (210) and servers
(250) and (230).
Processing system (300) includes central processing unit (CPU) (301) capable
30 of executing instructions stored in a memory attached to CPU (301). CPU (301)is
attached to a memory bus (310) via path (303). Memory bus (310} is connected to
Read Only Memory (ROM) (320) via path (321) and to Random Access Memory
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custoner. The custoner inputs the paraneters into the renote co®play@O0Bihich
30 transmts the input flow stream paraneters to the server. FIG 5
illustrates a process (500) for receiving input flow stream paraneters.
Process (Q@AM) B.gm)r\ﬁa' atre {331 )( SROM b320 steres ingtractidrvused by QP (BBt ptd al
to flow 14 18 y ZOOE through the flowreter froma renpte conputer. In
step (5103onttdiéhe dunationsqasiormedby piosessingysystern 0okt RAMy(33Q) stoes

Lo 11 ow { REENGIPE R sl aherPing sy sl oy curpriyaApRaAbPIERLShdp & °
rece ves Adaal by ggitg gg@; Y5 bl 25 the daltd Hellbd 1o perfofm'the wisthiitiord! cPer

(500) 5 SN S the server reCeives an operating

pressgire @01} hRaadsedmd Wiites datafltb FRAMN33AY vid pathf ([36Wjrahdbus@40%ki | led in the
art will know that other flow stream paraneters nay be added, but this is

left to those GRUI(B8A) iscannectad to Kerbus (340) v ratho36d% 119 bys 634k (400)
ti ' t 4 det 1 N f.l { |
f ?;SW' ct compadnBLEcOn B eSgeRnL deies 1o SRR (AR FRBR R U iy
t . I I ' ' t
(505) by aPRIP e R e B B e e e Pt
par amet erdavices cdnfectelf) I/OtHus (3¢0Y iclude Reyixdard (B56); soousd (60)odisptay 1 ow
across the flowneter based upon the input flow stream par ters. ln step
(615)0  [(3BR)kseny@etie meman (@f@k@@fvebéﬁpﬁw apanedemdsng) gﬁgﬁﬁfﬁ&éﬁﬁw
' t fl t .S. ' : 0
cont | nue@oB)eeiEn dp HohPHS (101 a pety ad 1 A RS ilisar s ifbut Repa Mol
tol er am%%@@gg %Bﬁﬁ@énfégge e lﬁﬁls {46y WaRdh (BB L Ellows BaNS @ Snpit ddtaiby

(425). A ay 1nc Ing all "of the 'determned nodels is generated in
step (43@ovimimiotiser(366)td edetam icba across displaye(3703y Display (3A1)dp a vdey. 20

Todel 5 MANHDE 8pe RSSorBIFG By TSI VOB (R ViEsPabr S LHE ISR,
di sqlsay %f'nages to a user. Nonvolatite memory (380) is a disk drive which can read and write
data to a disk or other type of media to store the data for future use and is connected
to O bus (340) via path (344). Modem (390} is a device which facilitates a
connection of processing system (300) to telephone line (391) for communication with
other computers such as a server for an Internet connection. Modem (390) is
20  connected to /O bus (340) via path (345).

Process (400) is a process executed by a server to provide remote sizing and
order of Coriolis flowmeters. Process (400) is a program written in a language such
as Java or other language that facilitates communication between computers.
Process (400) begins in step (405) by generating a display requesting flow stream

25  parameters from a customer. The display may a screen or page with fields to be filled
by customer. In step (410), the server transmits the display to the client remote
computer system.

in step (415), the server receives input flow stream parameters from a
customer. The customer inputs the parameters into the remote computer which

30 transmits the input flow stream parameters to the server.
FIG. § illustrates a process (500) for receiving input flow stream parameters.

Process (500) begins in step (505) by receiving a flow rate of a material to flow
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configuration options to the renote client conputer systemin 8 bpBy@985).
In step (450), the server receives configuration options fromthe custoner
via the renote «client conputer system FIG 7 illustrates an exenplary

process ({AASUgH the fleweietdrfmraa mmbiegcorapuien. ombteps10) atetsewveeratetvesl a ent
conputer. Process (700) begins in step (705) by receiving a type and size
of pr ocesdscasityrafdhe aratetdpldodlaw thrguoh theowmetar. The serygnthen fecaives a

t] ' fl t [ t t
P o cnSREs e ta 8w Brobbh e et ivlb 181 VaStes (510, e
power su t I - Il ' '
Fecogn: ot FReRRES derishy dinG AMEREFlo ol tmibkioh (FE folrmoers Frathss (218)
supplsy  amdsdhisten ¢R0)imndich te sonvee rdceivehan oparatingebrestaralebttgnmateril
fl ommeters. Process (700) ends in ste with the server receiving a

715
request @ .ﬂﬁw theeugh gesfﬁnwet% One skwgm%w tfz%ea williknpwcthat ofher flaw stipam
[ t hat t ' ' I h
depenai naIBoRERInRLL? drops Bt 1l SRR sffieh ekt o rig a0
process (400) Fgﬁgmdwa%k'te AER, g:ﬁééés 09 @bhiikés irpae{;i(_ﬂgoysyfde@amam in

. >y
an electronic pprrng cart. An ectronic”shopping cart is a °5 databaSe

t hat st ofiewnetef pgrametefd fromether inplbflow streano parametecidas:6fillustratbsa naki ng
an order. It should be noted that steps (405) through (455) nay be repeated
any 18unbprocsisst{BRB} exgcuded by the seRvel tawaiculaip fbwpe?eﬁ AAFaTedars: 100) to
design many differe wret.er N NG . e

mai ¢ pl o 11 ouieers opp) 6B f sten Bioad vy AEREIHI By BINGR Bgp Rl gt e
confi gur BW% ' , Vselrbér cLI6u| ' he
f I ownet e’f@uy ore {Eﬁm gﬁl‘ﬁéﬁgﬁﬁi‘%’i éﬁghﬁg*?g’qggﬁ or mayagf l??csgin\%gﬁgs&mée

c uz t oner fléw cshesthedidwroeter basadf wpomihiednput flow estneans patametess.dnviteg (6hd),
order, the server transmts a display requesting biJling . inforpation from
the custRPELSS (OLR)FH M@wemcwﬁ%ﬂ@'dﬂ@ow the inRyt; gHBRBLs, a

cre_flét c&grgmealg%qunt or other formof creating and/or crediting an accouht.

Referring back to FIG. 4, process (400) continues by determining at least one
model of flowmeter that has tolerances acceptable for the determined flowmeter
parameters in step (425). A display including all of the determined models is
generated in step (430) and is transmitted to the remote client system in step (435).

20 In step (440), the server receives a selsction of one of the determined models.

In response to receiving the selection, the server transmits a display of
configuration options to the remote client computer system in step (445). In step
(450), the server receives configuration options from the customer via the remote
client computer system. FiG. 7 illustrates an exemplary process (700) for receiving

25 configuration options from the remote client computer.

Process {(700) begins in step (705) by receiving a type and size of process
connection. One skilled in the art will recognize that a process connection is a flange
or other device used to connect the flowmeter into a pipeline. In step (710), the server
receives a type of power supply to connect to the flowmeter. One skilled in the art will

30 recognize that these may include either (AC) or (DC) power supply and may supply
any different ranges of currents. These are left to designers of flowmeters. Process

(700) ends in step (715) with the server receiving a request for a iocal display. One
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15 In step (470), the server receives the billing information tMalg2085then -

stored for future use in billing. In step (475), the server transmts an
order to a manufacturing departnent which will rmake the flowreter and ship

he fl , : ' ' -
hocsage. o PR the St Wi FeBinize Tt a0l (UTinEBY PRAGUBAGAS tafbe TeffBufofBirers

for the fladdesidependhghipan thehdesioamshithe dysterant to the custoner, the
flowmeter nay be renotely configured in step (477) by connecting a renote

cogput er conneReferring haek tol e process (#AQ) senlirues Pratep{45% pnostoringra
. 16 18 5 t.is Cainmedis: 1. A hod, f i di
Craer ng SReRRTGRNYSE i SRRl ERootios SISO Tr R ArplAEc R R
of : S5gin G that’stes UrbBBohtitbrd 1oh'S SUIBAIBrIS LRBBLEKBM when
2 owne f

determ ni ng ) ter paraneters from sald I nput ow stream

par anet er makirgdanl erderit should Y8 moted Hdisteps (408 shrough ([S6)\eyebe repeated

suitable for said 10 flowreter paraneters; the nethod bej n% characterized
by the stapynumberohtimes kyeawser froatalimest@nwstsp i precessldOl) fvdesiondaany

. .220)  f ' I
ocat e 1ERIL pwiBeieEs for cif ety LR et B dufir ifdia PRl ot
least one flovpekep 6‘?6@' Fﬁ’ef Qe RRIPEEeNeLHR r8F fr 2ChoiTguré@ oWnsatbAYTHIS nay
user, receiving (44 sel ection of one of said at | €ast one fl owreter

di spigyedhd dosaby the esef selecting dneafibie dowmeters sicded @t anrdiecteo shopping cart

* ormay be received as the customer finishes configuring a flowmeter. In responseto --- -~

receiving an order, the server transmits a display requesting billing information from
the customer in step (465). The request may be for a billing address, a credit card
account or other form of creating and/or crediting an account.

15 In step {470), the server receives the billing information which is then stored for
future use in billing. In step (475), the server transmits an order to a manufacturing
department which will make the flowmeter and ship the flowmeter to the customer.
The order may be transmitted in an e-mail message or other such manner that
includes ail of the configuration data for the flowmeter.

20 After the flowmeter is sent to the customer, the flowmeter may be remotely

configured in step (477} by connecting a remote computer connected to the flowmeter

to the server. Process (500) then ends.
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transmtting (475) an order for said selected floweter. 20 2.1dNay@8080d
of claim1 further conprising the step of: after said user receives said
selected flowreter, renotely configuring said selected flowreter by
connecting said selected flowreter to said server (250) over said network
(220). 25 3. The nmethod of claim 1l further conprising the steps of. in the
server (250), transmtting configuration options to said conputer (210)
over said network (220) for display to said user; and 30 receiving at
| east one of wh# is OMihidd@igl i on options selected by said user. 4. The net hod
of claim1l wherein said selected flowreter conprises a Coriolis flowreter
(100). 17 18 May 2005 5. The nethod of claim 1 further conprising the step
of: in said server AM&Rdd fof peniingtremote aderegueesitcohfigurisg iotifidwroetess; theam

par anmet ers over, sai d_net Kk 220) to said computer (210) for display to
sai d ‘user. S%thqcﬁ%orﬂ%qsﬁj\égh‘a?teé?gﬁm 1 further conprising the step of:
addi ng saibd sel ecinedsdrver(B@®E)er to an el ectroni c shopping cart. 7. The

met hod of claim1l merr@ééﬁri&gih??]ﬁfo%tt‘égﬁﬂa@ﬁﬁmeﬁ.i ng an order for said 10
€ e ste A

sel ected fl owneter conpri ses p of: transmtting said grder to a
manuf act uri ng depar t megtermining {48Qhfaveneter garamedersdiopbpid npet BownsiredRer ei n

said step of pgm'téﬂdﬁg an order for said
determining (425) whether at least one flowmeter is suitable for said
10 flowmeter parameters;
the method being characterized by the steps of:
in the server,
receiving (415) said input flow stream parameters over a network
(220) from a computer (210) that is remotely located from said server,
15 transmitting (435) information on said at least one flowmeter to
said computer over said network for display to a user,
receiving (440) a selection of one of said at least one flowmeter
displayed to said user from said computer over said network, and
transmitting (475) an order for said selected flowmeter.
20
2. The method of claim 1 further comprising the step of:
"after said user receives said selected flowmeter, remotely configuring said
selected flowmeter by connecting said selected flowmeter to said server (250) over
said network (220).
25
3. The method of claim 1 further comprising the steps of:
in the server (250),
transmitting configuration options to said computer (210) over said
network (220) for display to said user; and
30 receiving at least one of the configuration options selected by said user.

4. The method of claim 1 wherein said selected flowmeter comprises a Coriolis
flowmeter (100).
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selected fl owreter conprises the steps of: 15 generating an e- @&May@D0sai d
order. 9. The nethod of claim1l wherein said network (220) conprises the
Internet. 10. The nmethod of claim 1 further conprising the step of. 20 in
said server (250), transmitting a request for billing information to said
conputer (210) over the network (220) for display to the user, responsive
to said order; receiving said billing information from said conputer over
said network; and 25 storing said billing information. 11. A product for

providing renote prﬂ%meama'aﬁicnsmni'f&ufera&nsﬁs.rtdm gffs, the product
conprising: instructions;, 30 a nmenory (320) conflgured to store said

i nstructions; and“éa'ﬂr%é"@égs% unit (301) configured to execute said
instructions; sai d | rahgmiting @requesnfor gaid Aol Steeath paametes cversaitestworkg  uni t

to: recei ve t ow St.r ters 8 18 May 2005 determ ne
f 1 owret er ﬁr Sfaé ??th@?gbﬁarﬁgq? g’vx?aéql‘l’seém parameters, and determ ne

whet her a5 Ieast one flowneter is suitable for said flowrreter parameters;

5 said product bej nﬁe%%ﬁ&ta%iélﬁ?pfdn'ﬂe? Hﬁ'pr&%gqqhé Qt%broVCt ions direct said

pI‘OCGSSI ng unit to: recerve said tream paraneters over a
networ k (220) frawding sg&ﬁﬁﬁc&dﬁozqngteﬂﬁaanel%ctméwgwns%ht ed from said

pr oduct ,

7. The method of claim 1 wherein said step of transmitting an order for said
10 selected flowmeter comprises the step of:
transmitting said order to a manufacturing department for flowmeters.

8. The method of claim 1 wherein said step of transmitting an order for said
selected flowmeter comprises the steps of:
15 generating an e-mail of said order.

9. The method of claim 1 wherein said network (220) comprises the Internet.

10. The method of claim 1 further comprising the step of:
20 in said server (250),
transmitting a request for billing information to said computer (210) over
the network {220) for display to the user, responsive fo said order; |
receiving said billing information from said computer over said network;
and
25 storing said billing information.

11. A product for providing remote ordering and configuring of flowmeters, the
product comprising:
| instructions;
30 a memory {320) configured to store said instructions; and
a processing unit (301) configured to execute said instructions;
said instructions configured to direct said processing unit to:
receive input flow stream parameters,
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transmt information on said at |east one flowneter to said cohpMeg20030
over said network for display to a user, receive a selection of one of said
at | east one flowreter displayed to said user fromsaid conputer over said
network, and transmt an order for said selected flowreter. 15 12. The
product of claim 11 wherein said instructions direct said processing unit
(301) to: renmptely configure said selected flowreter when said sel ected
flowmeter is connected over said network (220). 20 13. The product of
claim 11 wherein sai d desinineflowaterparafiters forf sHit PROBfW Greatipatanielél)  t o:
transmt configur $4on options to said conputer (210) over said network
(220). for displag 0 said user; and receive at |east one of the
configuration options detdraintecghdiherstledstimerfiowieterds sultablegorcshiddtowndeter] ai m 11
wherein said sele&&gﬁ,%ﬁgmneter conprises a Coriolis flowreter (100). 15.
The product of claim Tl Wherein said instructions direct said processi ng

30 unit (3%01) to:s3id ardustelngrebaiasterizedin thal pajd nstsuctions diseat pRid BREeSSING over
said network yn##®) to said conputer (210) for display to said user. 19 18
May 2005 16. The product of claim 11l wherein said instructions djirect said

processing unit (301feqeive sgifiingulflgw.teamRAPTEIEHAYERA Nelwolh(2PHET 8ni ¢
shopping cart. 5 dofmpuldrg210)anatas rephotéll Richled fronh&dieprodaat d i nstructi ons

direct said processi n(%l'ansm'rt information on said at least one flowmeter to said computer

10 over said network for display to a user,
receive a selection of one of said at least ocne flowmeter displayed to

said user from said computer over said network, and
transmit an order for said selected flowmeter.

15 12. The product of claim 11 wherein said instructions direct said processing
unit (301) to:
remotely configure said selected flowmeter when said selected flowmeter is
connected over said network (220).

20 13. The product of claim 11 wherein said instructions direct said processing
unit (301) to:
transmit configuration options to said computer (210) aover said network (220)
for display to said user; and
) receive at least one of the configuration options selected by said user.
25
14. The product of claim 11 wherein said selected flowmeter comprises a

Coriolis flowmeter (100).

15. The product of claim 11 wherein said instructions direct said processing
30  unit (301) to:
transmit a request for said flow stream parameters over said network (220) to
said computer (210) for display to said user.
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unit (301) to: transnit said order to a manufacturing depart neh® May2005
flowreters. 18. The product of claim 1l wherein said instructions direct
said processing 10 unit (301) to: generate an e-nmmil of said order. 19.
The product of claim 11l wherein said network (220) conprises the Internet.
15 20. The product of claim 11 wherein said instructions direct said
processing wunit (301) to: transmt a request for billing information to
said conputer (210) overthe network (220) for display to the user,
responsi ve 0 Sai g, OTREprodleIs? ki a1 ek biliingutbRIoTetti sald rocessivai d
conput er overung?éoq)gloetv\ork; 20 and storing said billing information. 20

add said selected flowmeter to an electronic shopping cart.

5 17. The product of claim 11 wherein said instructions direct said processing

unit (301) to:
transmit said order to a manufacturing department for flowmeters.

18. The product of claim 11 wherein said instructions direct said processing

10  unit {301) to:
generate an e-mail of said order.

19. The product of claim 11 wherein said network (220) comprises the Intemet.

15 20. The product of claim 11 wherein said instructions direct said processing
unit {301) to:
transmit a request for billing information to said computer (210) over the
network (220) for display to the user, responsive to said order;
receiving said billing information from said computer over said network;

20 and
storing said billing information.

20



