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What is claimed is: 

1.  A Vibrating flow meter (205), comprising: 

a single curved flow conduit (210); 	 • 

a conduit temperature sensor T3 (291) affixed to the single curved flow conduit 

5 (210); 

a i , ance structure (208) affixed to and opposing the single curved flow conduit 

(210); and• 

a balane,  temperature sensor• T2 (292) affixed to the balance structure (208), 

whe -in a conduit temperature sensor• resistance of the conduit 

10 temper. 	e sensor Ti  (291) and a balance structure temperature sensor• 

resistance ,f the balance temperature sensor T2 (292) are selected to form 

a-predetennil - d resistance ratio. 	.  

2. The vibrating flow meter '05) of claim 1, with the predetermined resistance 

15 	ratio corresponding to a temperature 	portance ratio between the single curved flow 

conduit (210) and the balance structure 	08). 

3.  The vibrating flow meter (205) of clai • 1, with the balance structure (208) 

comprising: 

20 a base (260) coupled to the single curved 11. 	conduit (210); and 

a driven structure (250) extending from the b. 	(260), with a first driver portion 

(220A) of a vibratory driver (220) being a 	ed to the driven structure 

(250) and configured to interact with. a secon. •river portion (220B) 

affixed to the single curved flow conduit (210). 

25 

4.  The vibrating flow meter (205) of claim 3, with the driven sti 	tore (250) 

comprising a cantilevered arm that extends generally orthogonally from i e base (260). 

5. The vibrating flow meter (205)• of claim 3, with the predetermined rem' ance • 

30 	ratio corresponding to a temperature importance ratio between the single curved ' ow 

conduit (210) and the driven structure (250). 

26 



WO 2012/115639 
	

PCT/US2011/025927 

6. The vibrating flow meter (205) of claim 3, with the predetermined resistance. 

ratio corresponding to a temperature importance ratio between the single curved flow 

, .nduit (210) and the base (260) combined with the driven structure (250). 

5 7. he vibrating flow meter (205) of claim 1, with the conduit temperature sensor 

resistant and the balance structure temperature sensor resistance being used to 

compensate - shift in elastic modulus with temperature of the single curved flow conduit 

(210). 

10 8. The vibrating low meter (205) of claim 1, with the conduit temperature sensor 

resistance and the balan. structure temperature sensor resistance being used to 

compensate a shift_in elasti,  modulus with temperature_ of the 	structure (248). _balance 

9. The vibrating flow meter 	05) of claim 1, with the conduit temperature sensor 

15 resistance and the balance structure . mperature sensor resistance being used to 

compensate a thermal stress with temp,  •ature of the single curved flow conduit (210). 

10. The vibrating flow meter (205) of el- 	1, with the conduit temperature sensor 

resistance and the balance structure temperature ensor resistance being used to 

20 compensate a thermal stress with temperature of th, balance structure (208). 

11. The vibrating flow meter (205) of claim 1, with ' - balance temperature sensor 

T2 (292) further comprising two or more balance temperatur - sensors T2 (292) and T3 

(293) affixed to one or more locations of the balance structure 	08) and generating a 

25 balance structure temperature signal, wherein the two or more ba - • ce structure 

temperature sensor resistances at the one or more balance structure I. ations form a 

combined balance structure resistance related to thermal importances o ' - e one or more 

balance structure locations. 
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12. 	A method of measuring temperature in a vibrating flow meter, the method 

comprising: 

measuring a conduit electrical current flowing through a conduit temperature 

sensor T1  affixed to a single curved flow conduit of the vibrating flow 

5 meter; 

m• . uring a balance electrical current flowing through a balance temperature 

sensor T2 affixed to a balance structure of the vibrating flow meter, with . 

- balance structure being affixed to and opposing the single curved flow 

con. it; and 

10 performing on. or more flow meter temperature compensations using the 

tempera 	- measurement, wherein a conduit temperature sensor 

resistance ° 	e conduit temperature sensor T1  and a.balance structure 

temperature sen • r resistance of the balance temperature sensor T2 are 

selected to form a • edetennined resistance ratio. 

• 

15 

• 13. The method of claim 12, with th, 	redetermined resistance ratio corresponding to 

a temperature importance ratio between th►  single curved flow conduit and the balance 

structure. 

20 	14. The method of claim 12, with the balance s 	cture comprising: 

a base coupled to the single curved flow condu • and 

a driven structure extending from the base, with a 	st driver portion of a 

vibratory driver being affixed to the driven str . cture and configured to 

interact with a second driver portion affixed to th • single curved flow 

. 

25 conduit.  

15. The method of claim 14, with the driven structure comprising a c. tilevered arm 

that extends generally orthogonally from the base. 

30 	16. The method of claim 14, with the predetermined resistance ratio correspo , ig to 

a temperature importance ratio between the single curved flow conduit and the drive 

structure. 
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17, 	The method of claim 14, with the predetermined resistance ratio corresponding to 

. ernperature importance ratio between the single curved flow conduit and the base 

co i 	med with the driven structure.  

5 

18. Th method of claim 12, with the conduit temperature sensor resistance and the 

balance stru ' e temperature sensor resistance being used to compensate a shift in 

elastic modulus 	ith temperature of the single curved flow conduit. 

10 19. The method o 	laim 12, with the conduit temperature sensor resistance and the 

balance structure temper. 	re sensor resistance being used to compensate a shift in 

elastic modulus with tempel tore of the balance structure. 

20. The method of claim 12, 	h the conduit temperature sensor resistance and the 

15 balance structure temperature sensor - sistance being used to compensate a thermal 

stress with temperature of the single c 	-d flow conduit. 

, 
21. The method of claim 12, with the con, . t temperature sensor resistance and the 

balance structure temperature sensor resistance b• ng used to compensate a thermal 

20 stress with temperature of the balance structure. 

25 

22. The method of claim 12, with the balance tempera re sensor T2 further 
 

comprising two or more balance temperature sensors T2 and 	- affixed to one or more 

locations of the balance structure and generating a balance stile • e temperature signal, 

wherein the two or more balance structure temperature sensor resi 1 ces at the one or 

more balance structure locations form a combined balance structure r,  istance related to 

thermal importances of the one or more balance structure locations.. 

23. .A method of forming a vibrating flow meter, the method comprising: 

30 forming a flow meter assembly including a single curved flow conduit an. 

balance structure affixed to and opposing the single curved flow cond ' 

affixing a conduit temperature sensor T3  to the single curved flow conduit; and 
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affixing a balance temperature sensor T2 to the balance structure, with a conduit 

temperature sensor resistance of the conduit temperature sensor T1  and a 

balance structure temperature sensor resistance of the balance temperature 

sensor T., being selected to form a predetermined resistance ratio. 

5 

24. - method of claim 23, with the predetermined resistance ratio corresponding to 

a tempera 	- importance ratio between the single curved flow conduit and the balance 

structure.  

10 	25. The method o 	laim 23, with the balance structure comprising: 

a base coupled to • se single curved flow conduit; and 

a driven structure ex -nding from tie base, with a first driver portion of a 

vibratory driver • eing affixed to the driven structure and configured to 

interact with a seco d driver portion affixed to the single curved flow 

15 conduit. 

26. The method of claim 25, with the s 	en structure comprising a cantilevered arm 

that extends generally orthogonally from the • •• se. 

20 	27. The method of claim 25, with the predate • 	d resistance ratio corresponding to 

a temperature importance ratio between the single curv,• flow conduit and the driven 

structure. 

28.  The method of claim 25, with the predetermined resistan. - ratio corresponding to 

25 	a temperature importance ratio between the single curved flow con. 	t and the base 

combined with the driven structure. 

29.  The method of claim 23, with the conduit temperature sensor resistant - and the 

balance structure temperature sensor resistance being used to compensate a shi " n 

30 	elastic modulus with temperature of the single curved flow conduit. 
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30. The method of claim 23, with the conduit temperature sensor resistance and the 

balance structure temperature sensor resistance being used to compensate a shift in 

astic modulus with temperature of the balance structure. 

5 31. be method of claim 23, with the conduit temperature sensor resistance and the 

balance s ucture temperature sensor resistance being used to compensate a thermal 

stress with t,  I perature of the single curved flow conduit. 

32. The inetho u of claim 23, with the conduit temperature sensor resistance and the 

10 balance structure tem►  - rature sensor resistance being used to compensate a thermal 

stress with temperature 0 the balance structure. 	 . 

33. The method of claim 2 	with affixing the balance temperature sensor T2 further 

comprising affixing two or more 6 .lance temperature sensors T2 and T3 to one or more 

15 locations of the balance structure an. .tenerating a balance structure temperature signal, 

wherein the two or more balance strut ►•e temperature sensor resistances at the one or 

more balance structure locations form a co • bind balance structure resistance related to 

thermal importances of the one or more balan• - struct•ure locations. 



What is claimed is: 

1.  A vibrating flow meter (205), comprising: 

a single curved flow conduit (210); 

a conduit temperature sensor T1  (291) affixed to the single curved flow conduit 

5 (210); 

a balance structure (208) affixed to and opposing the single curved flow conduit 

(210); and 

a balance temperature sensor T2 (292) affixed to the balance structure (208), 

wherein a conduit temperature sensor resistance of the conduit 

10 temperature sensor T1  (291) and a balance structure temperature sensor 

resistance of the balance temperature sensor T2 (292) are selected to form 

a predetermined resistance ratio corresponding to a temperature 

importance ratio. 

15 2.  The vibrating flow meter (205) of claim 1, with the predetermined resistance 

ratio corresponding to the temperature importance ratio between the single curved flow 

conduit (210) and the balance structure (208). 

3.  The vibrating flow meter (205) of claim 1, with the balance structure (208) 

20 comprising: 

a base (260) coupled to the single curved flow conduit (210); and 

a driven structure (250) extending from the base (260), with a first driver portion 

(220A) of a vibratory driver (220) being affixed to the driven structure 

(250) and configured to interact with a second driver portion (220B) 

25 affixed to the single curved flow conduit (210). 

4.  The vibrating flow meter (205) of claim 3, with the driven structure (250) 

comprising a cantilevered arm that extends generally orthogonally from the base (260). 

30 5.  The vibrating flow meter (205) of claim 3, with the predetermined resistance 

ratio corresponding to the temperature importance ratio between the single curved flow 

conduit (210) and the driven structure (250). 
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6. The vibrating flow meter (205) of claim 3, with the predetermined resistance 

ratio corresponding to the temperature importance ratio between the single curved flow 

conduit (210) and the base (260) combined with the driven structure (250). 

5 

7. The vibrating flow meter (205) of claim 1, with the conduit temperature sensor 

resistance and the balance structure temperature sensor resistance being used to 

compensate a shift in elastic modulus with temperature of the single curved flow conduit 

(210). 

10 

8. The vibrating flow meter (205) of claim 1, with the conduit temperature sensor 

resistance and the balance structure temperature sensor resistance being used to 

compensate a shift in elastic modulus with temperature of the balance structure (208). 

15 9. The vibrating flow meter (205) of claim 1, with the conduit temperature sensor 

resistance and the balance structure temperature sensor resistance being used to 

compensate a thermal stress with temperature of the single curved flow conduit (210). 

10. The vibrating flow meter (205) of claim 1, with the conduit temperature sensor 

20 resistance and the balance structure temperature sensor resistance being used to 

compensate a thermal stress with temperature of the balance structure (208). 

11. The vibrating flow meter (205) of claim 1, with the balance temperature sensor 

T2 (292) further comprising two or more balance temperature sensors T2 (292) and T3 

25 (293) affixed to one or more locations of the balance structure (208) and generating a 

balance structure temperature signal, wherein the two or more balance structure 

temperature sensor resistances at the one or more balance structure locations form a 

combined balance structure resistance related to thermal importances of the one or more 

balance structure locations. 

30 
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12.  A method of measuring temperature in a vibrating flow meter, the method 

comprising: 

measuring a conduit electrical current flowing through a conduit temperature 

sensor T1  affixed to a single curved flow conduit of the vibrating flow 

5 meter; 

measuring a balance electrical current flowing through a balance temperature 

sensor T2 affixed to a balance structure of the vibrating flow meter, with 

the balance structure being affixed to and opposing the single curved flow 

conduit; and 

10 performing one or more flow meter temperature compensations using the 

temperature measurement, wherein a conduit temperature sensor 

resistance of the conduit temperature sensor T1  and a balance structure 

temperature sensor resistance of the balance temperature sensor T2 are 

selected to form a predetermined resistance ratio corresponding to a 

15 temperature importance ratio. 

13.  The method of claim 12, with the predetermined resistance ratio corresponding to 

a temperature importance ratio between the single curved flow conduit and the balance 

structure. 

20 

14.  The method of claim 12, with the balance structure comprising: 

a base coupled to the single curved flow conduit; and 

a driven structure extending from the base, with a first driver portion of a 

vibratory driver being affixed to the driven structure and configured to 

25 interact with a second driver portion affixed to the single curved flow 

conduit. 

15.  The method of claim 14, with the driven structure comprising a cantilevered arm 

that extends generally orthogonally from the base. 

30 
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16. 	The method of claim 14, with the predetermined resistance ratio corresponding to 

a temperature importance ratio between the single curved flow conduit and the driven 

structure. 

5 17. The method of claim 14, with the predetermined resistance ratio corresponding to 

a temperature importance ratio between the single curved flow conduit and the base 

combined with the driven structure. 

18. The method of claim 12, with the conduit temperature sensor resistance and the 

10 balance structure temperature sensor resistance being used to compensate a shift in 

elastic modulus with temperature of the single curved flow conduit. 

19. The method of claim 12, with the conduit temperature sensor resistance and the 

balance structure temperature sensor resistance being used to compensate a shift in 

15 elastic modulus with temperature of the balance structure. 

20. The method of claim 12, with the conduit temperature sensor resistance and the 

balance structure temperature sensor resistance being used to compensate a thermal 

stress with temperature of the single curved flow conduit. 

20 

21. The method of claim 12, with the conduit temperature sensor resistance and the 

balance structure temperature sensor resistance being used to compensate a thermal 

stress with temperature of the balance structure. 

25 22. The method of claim 12, with the balance temperature sensor T2 further 

comprising two or more balance temperature sensors T2 and T3 affixed to one or more 

locations of the balance structure and generating a balance structure temperature signal, 

wherein the two or more balance structure temperature sensor resistances at the one or 

more balance structure locations form a combined balance structure resistance related to 

30 thermal importances of the one or more balance structure locations. 
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23. A method of forming a vibrating flow meter, the method comprising: 

forming a flow meter assembly including a single curved flow conduit and a 

balance structure affixed to and opposing the single curved flow conduit; 

affixing a conduit temperature sensor T1  to the single curved flow conduit; and 

5 affixing a balance temperature sensor T2 to the balance structure, with a conduit 

temperature sensor resistance of the conduit temperature sensor T1  and a 

balance structure temperature sensor resistance of the balance temperature 

sensor T2 being selected to form a predetermined resistance ratio 

corresponding to a temperature importance ratio. 

10 

24. The method of claim 23, with the predetermined resistance ratio corresponding to 

a temperature importance ratio between the single curved flow conduit and the balance 

structure. 

15 	25. 	The method of claim 23, with the balance structure comprising: 

a base coupled to the single curved flow conduit; and 

a driven structure extending from the base, with a first driver portion of a 

vibratory driver being affixed to the driven structure and configured to 

interact with a second driver portion affixed to the single curved flow 

20 conduit. 

26. 	The method of claim 25, with the driven structure comprising a cantilevered arm 

that extends generally orthogonally from the base. 

25 	27. 	The method of claim 25, with the predetermined resistance ratio corresponding to 

a temperature importance ratio between the single curved flow conduit and the driven 

structure. 

28. 	The method of claim 25, with the predetermined resistance ratio corresponding to 

30 	a temperature importance ratio between the single curved flow conduit and the base 

combined with the driven structure. 
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29. The method of claim 23, with the conduit temperature sensor resistance and the 

balance structure temperature sensor resistance being used to compensate a shift in 

elastic modulus with temperature of the single curved flow conduit. 

5 30. The method of claim 23, with the conduit temperature sensor resistance and the 

balance structure temperature sensor resistance being used to compensate a shift in 

elastic modulus with temperature of the balance structure. 

31. The method of claim 23, with the conduit temperature sensor resistance and the 

10 balance structure temperature sensor resistance being used to compensate a thermal 

stress with temperature of the single curved flow conduit. 

32. The method of claim 23, with the conduit temperature sensor resistance and the 

balance structure temperature sensor resistance being used to compensate a thermal 

15 stress with temperature of the balance structure. 

20 

33. The method of claim 23, with affixing the balance temperature sensor T2  further 

comprising affixing two or more balance temperature sensors T2  and T3  to one or more 

locations of the balance structure and generating a balance structure temperature signal, 

wherein the two or more balance structure temperature sensor resistances at the one or 

more balance structure locations form a combined balance structure resistance related to 

thermal importances of the one or more balance structure locations. 
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