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What is claimed is:
1. A flowmeter (5) including a sensor assembly (40)l a meter electronics (20),
comprising:
two or more flow tubes (130, 130");
a driver (180) coupled to the two flow tubes (1880’) and configured to induce
a drive mode vibration in the two flow tubes (1380’);
two or more strain gages (200A-D) coupled to the tiew tubes (130, 130’) and
configured to detect a phase of the drive modeatiit;
one or more bridge circuits (206, 206’) in ele@ticommunication with the two
or more strain gages (200A-D), configured to outpsignal indicating an

asymmetric flow between the two or more flow tufe30, 130’).

2. The flowmeter (5) of Claim 1, wherein the sigmalproportional to a strain

difference between the two or more strain gage8A2D).

3. The flowmeter (5) of Claim 1, wherein the sigr@mprises an electrical
subtraction of a signal from a first of the two more strain gages (200A-D) from a

signal from a second of the two or more strain ggg60A-D).

4. The flowmeter (5) of Claim 3, wherein the sighather comprises a sinusoidal
output at a drive mode frequency having an ampditidat is proportional to a
difference that comprises the subtraction of a etssfted signal of the first of the two
or more strain gages (200A-D) from a phase-shisigdal of the second of the two or

more strain gages (200A-D).

5. The flowmeter (5) of Claim 1, further comprisiagmagnet/coil pickoff sensor

coupled to the two or more flow tubes (130, 130’).

6. The flowmeter (5) of Claim 1, further comprisilag indicator configured to

indicate an asymmetric flow between the two or nftme tubes (130, 130’).
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7. The flowmeter (5) of Claim 6, wherein the indaracomprises at least one of a

visual and an audible alarm.

8. The flowmeter (5) of Claim 1, wherein a straegg of the two or more strain
gages (200A-D) is coupled to one of the two or mibwev tubes (130, 130’) and is
configured to detect a strain of the one of the twanore flow tubes (130, 130’) that is
approximately parallel with the longitudinal axif tbhe one of the two or more flow
tubes (130, 130).

9. The flowmeter (5) of Claim 1, wherein a straegg of the two or more strain
gages (200A-D) is placed proximate a brace bar,(140') so that the strain gage of the
two or more strain gages (200A-D) is subjected gpraximately a maximum strain
amplitude of the two or more flow tubes (130, 130iguced by the drive mode

vibration.

10.  The flowmeter (5) of Claim 1, wherein:

a first strain gage of the two or more strain ga@&9A-D) is coupled to a distal
surface (131A) of an inlet leg (131) of a firstfldube of the two or more
flow tubes (130, 1307);

the first strain gage of the two or more strain eg@@200A-D) is in electrical
communication with a first position (R1) of a fitstidge circuit (206) of
the one or more bridge circuits (206, 206’);

a second strain gage of the two or more strain gé2@0A-D) is coupled to a
distal surface (131'A) of an inlet leg (131) of tfirst flow tube of the two
or more flow tubes (130, 130"); and

the second strain gage of the two or more strageg#200A-D) is in electrical
communication with a second position (R2) of thestfibridge circuit
(206) of the one or more bridge circuits (206, 206’
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11.  The flowmeter (5) of Claim 1, wherein:

a first strain gage of the two or more strain gafR0A-D) is coupled to a
proximal surface (131B) of an inlet leg (131) ofirst flow tube of the
two or more flow tubes (130, 130");

the first strain gage of the two or more strain em@200A-D) is in electrical
communication with a first position (R1) of a fitstidge circuit (206) of
the one or more bridge circuits (206, 206’);

a second strain gage of the two or more strain gé2@0A-D) is coupled to a
proximal surface (131'B) of an inlet leg (131) betfirst flow tube of the
two or more flow tubes (130, 130’); and

the second strain gage of the two or more strageg#200A-D) is in electrical
communication with a second position (R2) of thestfibridge circuit
(206) of the one or more bridge circuits (206, 206’

12. A flowmeter (5) including a sensor assembly) (A0d a meter electronics (20),
comprising:
two or more flow tubes (130, 130");
a strain gage (200) coupled to at least one otwlweor more flow tubes (130,
130’), wherein the strain gage (200) is configutedoutput a signal to
indicate the presence of an asymmetric flow betwbentwo flow tubes
(130, 130").

13. The flowmeter (5) of Claim 12, further compngi an electrical circuit in

communication with the strain gage (200).

14.  The flowmeter (5) of Claim 13, wherein the #lieal circuit comprises a bridge
circuit (206, 206").

15.  The flowmeter (5) of Claim 14, wherein the siboomprises an imbalance in the
bridge circuit (206, 206").
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16. The flowmeter (5) of Claim 14, wherein the sigrcomprises a changed

amplitude of an output of the bridge circuit (2@66’).

17.  The flowmeter (5) of Claim 14, wherein the sigmomprises an electrical

subtraction comprising a phase-shifted signal efdiinain gage (200).

18.  The flowmeter (5) of Claim 15, wherein the sigfurther comprises a sinusoidal
output at a drive mode frequency having an ampitddat is proportional to a
difference that comprises an electrical subtractomprising a phase-shifted signal of

the strain gage (200).

19. A method for determining flow asymmetry througno flow tubes in a
flowmeter, comprising the steps of:
vibrating the two flow tubes in a drive mode vilioat
measuring a vibrational response of a first flobetwf the two flow tubes with a
first strain gage;
measuring a vibrational response of a second fldve tof the two flow tubes
with a second strain gage;
comparing the vibrational responses of the first second flow tubes; and
determining the presence of a flow asymmetry betvibe first and second flow

tubes.

20. The method for determining flow asymmetry tlgloutwo flow tubes in a

flowmeter of claim 19, further comprising the std#p
indicating a presence of a flow asymmetry if th8edence in the vibrational
responses between the first flow tube and the setiow tube is greater

than a predetermined threshold.

21. The method for determining flow asymmetry tlgloutwo flow tubes in a
flowmeter of claim 19, wherein the step of indiogtithe presence of the flow

asymmetry if the difference in the vibrational respes between the first flow tube and
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the second flow tube is greater than a predetedniheeshold comprises the step of

triggering an alarm.

22. The method for determining flow asymmetry tlgloutwo flow tubes in a
flowmeter of Claim 19, wherein:
the step of measuring the vibrational responséheffirst flow tube of the two
flow tubes with a first strain gage further compssneasuring an output
of a bridge circuit in electrical communication Wwithe first strain gage;
and
the step of measuring the vibrational responsé@tecond flow tube of the two
flow tubes with a second strain gage further cosgmimeasuring an
output of a bridge circuit in electrical communioat with the second

strain gage.

23.  The method for determining flow through twowldubes in the flowmeter of
Claim 22, further comprising the steps of:
coupling the first strain gage to a distal surfatea leg of the first flow tube,
wherein the first strain gage is in electrical commication with a first
position of a bridge circuit;
coupling the second strain gage to a distal surédce leg of the second flow
tube, wherein the second strain gage is in elettcemmunication with a

second position of the bridge circuit.

24.  The method for determining flow asymmetry tlgloutwo flow tubes in a
flowmeter of Claim 19, wherein the step of compgrihe vibrational responses of the
first and second flow tubes further comprises tee sf:

generating an output signal from at least one lergruit.

25. The method for determining flow asymmetry tlgloutwo flow tubes in a
flowmeter of Claim 19, wherein:
the vibrational response of the first flow tube qoises a strain of the first flow

tube; and
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the vibrational response of the second flow tubapises a strain of the second
flow tube.

26. The method for determining flow through twowildubes in the flowmeter of
Claim 23, wherein:
the first strain gage is coupled to the first flavee proximate a brace bar; and

the second strain gage is coupled to the secondttlbe proximate a brace bar.

27. A method for determining flow asymmetry througo flow tubes in a
flowmeter, comprising the steps of:
vibrating the two flow tubes;
determining an absolute phase of a first flow tabthe two flow tubes;
determining an absolute phase of a second flow ¢filtiee two flow tubes;
determining a difference in absolute phase betwhkerfirst flow tube and the
second flow tube;
measuring a first strain of the first flow tubegdan

measuring a first strain of the first flow tube.

28. The method for determining flow asymmetry tlgloutwo flow tubes in a
flowmeter of Claim 27, further comprising the step
indicating a presence of a flow asymmetry if thHedence in absolute phase
between the first flow tube and the second flowetud greater than a
predetermined threshold.
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