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CLAIMS
We claim:
1. A method for determining a lateral mode stiffhe§one or more fluid tubes in a
vibrating meter, comprising steps of:
vibrating at least one of the one or more fluidesiin a drive mode vibration;
receiving drive mode sensor signals based on atuioral response to the drive
mode vibration;
generating a lateral mode drive signal (316) toatd the at least one fluid tube
(103A, 103B) in a lateral mode vibration, wherele tlateral mode is
approximately perpendicular to the drive mode;
receiving lateral mode sensor signals comprisintataral mode vibrational
frequency based on a vibrational response to tieealamode vibrations;
and

determining a lateral mode stiffness based onatezdl mode sensor signals.

2. The method of claim 1, wherein the step of wibrpat least one of the one or
more fluid tubes in the lateral mode vibration coisgs vibrating the at least one fluid

tube at more than one lateral mode frequency.

3. The method of claim 1, wherein the step of wibrpat least one of the one or
more fluid tubes in the lateral mode vibration coisgs vibrating two fluid tubes in a

lateral mode vibration with respect to one another.
4. The method of claim 1, wherein the step of Wibtpat least one of the one or
more fluid tubes in the lateral mode vibration coisgs vibrating a fluid tube in the

lateral mode vibration with respect to a case.

5. The method of claim 1, wherein the step of aeiing the lateral mode stiffness

is based on the lateral mode sensor signals amdfitteemode sensor signals.
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6. The method of claim 1, further comprising a stéomparing the determined

lateral mode stiffness to an expected lateral nsbiffeess.

7. The method of claim 6, wherein the expecteddhimode stiffness is based on a

measured density of a fluid within the one or mituel tubes.

8. A meter electronics (200) for a vibrating mexincluding a processing system
(303) configured to:
generate a drive mode drive signal (311) to vibeatkeast one fluid tube (103A,
103B) in a drive mode vibration;
receive drive mode sensor signals (310) based wabrational response to the
drive mode vibration;
generate a lateral mode drive signal (316) comprisi lateral mode vibrational
frequency to vibrate the at least one fluid tub@3@, 103B) in a lateral
mode vibration, wherein the lateral mode is apprately perpendicular
to the drive mode;
receive lateral mode sensor signals (317) baseal whrational response to the
lateral mode vibrations; and
determine a lateral mode stiffness (318) basederateral mode sensor signals
(317).

9. The meter electronics (200) of claim 8, wherdi® processing system (303) is
configured to generate more than one lateral monke dignal (316) at more than one

lateral mode frequency.

10. The meter electronics (200) of claim 8, whetdi® processing system (303) is
configured to apply the generated lateral modeedsignal (316) to two fluid tubes
(103A, 103B) to vibrate the two fluid tubes (103K)3B) in a lateral mode vibration

with respect to one another.

11. The meter electronics (200) of claim 8, whetdi@ processing system (303) is

configured to apply the generated lateral modeedsignal (316) to a fluid tube (103A,
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103B) to vibrate the fluid tube (103A, 103B) inaadral mode vibration with respect to
a case (500).

12. The meter electronics (200) of claim 8, whetdia processing system (303) is
further configured to determine the lateral modénstss based on the lateral mode

sensor signals (317) and the drive mode sensoalsi¢B10).

13. The meter electronics (200) of claim 8, whetdi@ processing system (303) is
further configured to compare the determined laterade stiffness to an expected

lateral mode stiffness.

14. The meter electronics (200) of claim 13, whertie expected lateral mode

stiffness is based on a measured density of aWitldn the one or more fluid tubes.

15. A vibrating meter (5) including a sensor assgni®10) and a meter electronics
(200), comprising:

one or more fluid tubes (103A, 103B);

a first driver (104) coupled to the one or mordditubes (103A, 103B) and
oriented to induce a drive mode vibration and gateen lateral mode
vibrational frequency in the one or more fluid tal{@03A, 103B);

one or more pick-offs (105, 105") coupled to the @m more fluid tubes (103A,
103B) and oriented to sense a drive mode vibratiothe one or more
fluid tubes (103A, 103B);

a second driver (205) coupled to the one or mariel flubes (103A, 103B) and
oriented to induce a lateral mode vibration in dne or more fluid tubes
(103A, 103B) by generating a lateral mode drivaaid316); and

one or more pick-offs (205) coupled to the one orefluid tubes (103A, 103B)
and oriented to sense a lateral mode vibratiorhéndne or more fluid
tubes (103A, 103B).
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16.  The vibrating meter (5) of claim 15, whereifirat portion of the second driver
(205) is coupled to a first fluid tube (103A) andecond portion of the second driver
(205) is coupled to a second fluid tube (103B).

17.  The vibrating meter (5) of claim 16, whereifirat portion of the one or more
pick-offs (205) oriented to sense a lateral modeation is coupled to the first fluid
tube (103A) and a second portion is coupled tocarse fluid tube (103B).

18.  The vibrating meter (5) of claim 15, whereifirat portion of the second driver
(205) is coupled to a first fluid tube (103A) andecond portion of the second driver
(205) is coupled to a case (500).

19.  The vibrating meter (5) of claim 18, whereifirat portion of the one or more

pick-offs (205) oriented to sense a lateral modeation is coupled to the first fluid
tube (103A) and a second portion is coupled tatse (500).
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