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What is claimed is:
A vibratory flow meter (5, 300), comprising:
a flow meter assembly (10, 310) including at least two vibration sensors (170L
and 170R, 303 and 305) that generate at least two vibrational signals; and
ter electronics (20, 320) that receives the at least two vibrational signals and
generate a new time difference (At) using multiple time difference
easurements obtained for a flow material and determine if the new time
di
(Aty).

rence (At) is within predetermined bounds of an old time difference

2. The vibratory flow\neter (5, 300) of claim 1, further comprising the meter
electronics (20, 320) being cOgfigured to prompt a user of the vibratory flow meter (5,
300) about replacing the old tim¥ difference (Aty) if the new time difference (At) is not
within predetermined bounds of th&old time difference (Aty) and replace the old time

difference (Aty) with the new time difigrence (At) if the user selects replacement.

3. The vibratory flow meter (5, 300) otJaim 1, further comprising the meter
electronics (20, 320) being configured to indicXe one or both of the new time difference

{(At) or the old time difference (At,) to the user.

4, The vibratory flow meter (5, 300) of claim 1, whyyein the old time difference

(Aty) comprises a factory-derived zero-flow value.

5. The vibratory flow meter (5, 300) of claim 1, wherein the\ld time difference
{Atg) comprises an operationally-derived zero-flow value.
6. The vibratory flow meter (5, 300) of claim 1, further comprising ti§ meter
electronics (20, 320) being configured to determine if the multiple time diffedence
measurements are substantially stable and prompting the user only if the new tiNe
difference (At) 1s not within predetermined bounds of the old time difference (Aty)

the multiple time difference measurements are substantially stable.
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7. The vibratory flow meter (5, 300) of claim !, further comprising the meter
electronics (20, 320) being configured to determine if the flow material is substantially
siyble and prompt the user only if the new time difference (At) is not within

termined bounds of the old time difference (Aty) and if the flow material is

5  substarNally stable.

8. The vNyratory flow meter (5, 300) of claim 1, further comprising the meter
electronics (20, R20) being configured to:
compare onyor more selected drive power, drive gain, flow material pressure,
10 flow m&erial temperature, or flow material density values to
\ng reference values; and
determine that the fl material is substantially stable if the one or more selected
drive power, dri%g gain, flow material pressure, flow material
temperature, or flommaterial density values fall within predetermined
15 tolerance ranges of the\gorresponding reference values;
wherein the user is prompted only if the new time difference (At) is not within
predetermined bounds of theygld time difference (Atp) and if the flow
material is substantially stable.
20 9. A zero check method in a vibratory flow melr, the method comprising:
generating a new time difference (At) using mulgple time difference
measurements obtained for a flow material;
determining if the new time difference (At) is within Pyxedetermined bounds of an

old time difference (Aty).

25
10.  The zero check method of claim 9, further comprising:
prompting a user of the vibratory flow meter about replacing the §d time
difference (Aty) if the new time difference (At) is not within
predetermined bounds of the old time difference (Atp); and
30 replacing the old time difference (Aty) with the new time difference (At) if Yae

user selects replacement.

21



10

15

20

25

30

WO 2013/002759 PCT/US2011/042032

11.  The zero check method of claim 9, further comprising indicating one or both of

e new time difference (At) or the old time difference (Aty) to the user.

comprises an opexationally-derived zero-flow value.
14.  The zero check Ygethod of claim 9, further comprising determining if the multiple
time difference measuren¥ats are substantially stable and prompting the user only if the
new time difference (At) is n\ within predetermined bounds of the old time difference
(Atp) and if the multiple time di¥grence measurements are substantially stable.
15.  The zero check method of clailg 9, further comprising determining if the flow
material is substantially stable and promMNing the user only if the new time difference
(At) is not within predetermined bounds of Mge old time difference (Aty) and if the flow
material is substantially stable.
16.  The zero check method of claim 9, with detefNgining if the flow material is
substantially stable further comprising:
comparing one or more selected drive power, drive\gain, flow material pressure,
flow material temperature, or flow material den¥ty values to
corresponding reference values; and
determining that the flow material is substantially stable if the one or more
selected drive power, drive gain, flow material pressure\{low material
temperature, or flow material density values fall within pre{etermined
tolerance ranges of the corresponding reference values;
wherein the user is prompted only if the new time difference (At) is not
predetermined bounds of the old time difference (Aty) and if the flo

material i substantially stable.
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What is claimed is:
1. A vibratory flow meter (5, 300), comprising;:
a flow meter assembly (10, 310) including at least two vibration sensors (170L
and 170R, 303 and 305) that generate at least two vibrational signals; and
meter electronics (20, 320) that receives the at least two vibrational signals and
generate a new time difference (At) using multiple time difference
measurements obtained for a flow material and determine if the new time
difference (At) is within predetermined bounds of an old time difference
(Atg), wherein the meter electronics (20, 320) are configured to determine

if the multiple time difference measurements are substantially stable.

2. The vibratory flow meter (5, 300) of claim 1, further comprising the meter
electronics (20, 320) being configured to prompt a user of the vibratory flow meter (5,
300) about replacing the old time difference (Aty) if the new time difference (At) is not
within predetermined bounds of the old time difference (Aty) and replace the old time

difference (Aty) with the new time difference (At) if the user selects replacement.

3. The vibratory flow meter (5, 300) of claim 1, further comprising the meter
electronics (20, 320) being configured to indicate one or both of the new time difference

(At) or the old time difference (Aty) to a user.

4. The vibratory flow meter (5, 300) of claim 1, wherein the old time difference

(Aty) comprises a factory-derived zero-flow value.

5. The vibratory flow meter (5, 300) of claim 1, wherein the old time difference

(Aty) comprises an operationally-derived zero-flow value.

6. The vibratory flow meter (5, 300) of claim 1, further comprising the meter
electronics (20, 320) being configured to prompt a user only if the new time difference
(At) is not within predetermined bounds of the old time difference (Aty) and if the

multiple time difference measurements are substantially stable.
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7.

The vibratory flow meter (5, 300) of claim 1, further comprising the meter

electronics (20, 320) being configured to determine if the flow material is substantially

stable and prompt a user only if the new time difference (At) is not within predetermined

bounds of the old time difference (At) and if the flow material is substantially stable.

8.

The vibratory flow meter (5, 300) of claim 1, further comprising the meter

electronics (20, 320) being configured to:

10.

compare one or more selected drive power, drive gain, flow material pressure,
flow material temperature, or flow material density values to
corresponding reference values; and

determine that the flow material is substantially stable if the one or more selected
drive power, drive gain, flow material pressure, flow material
temperature, or flow material density values fall within predetermined
tolerance ranges of the corresponding reference values;

wherein a user is prompied only if the new time difference (At) is not within
predetermined bounds of the old time difference (Aty) and if the flow

material is substantially stable.

A zero check method in a vibratory flow meter, the method comprising:

generating a new time difference (At) using multiple time difference
measurements obtained for a flow material; and

determining if the new time difference (At) is within predetermined bounds of an

old time difference (Atg).

The zero check method of claim 9, further comprising:

prompting a user of the vibratory flow meter about replacing the old time
difference (Aty) if the new time difference (At) is not within
predetermined bounds of the old time difference (At,); and

replacing the old time difference (Aty) with the new time difference (At) if the

user selects replacement.
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11.  The zero check method of claim 9, further comprising indicating one or both of

the new time difference (At) or the old time difference (Aty) to a user.

12.  The zero check method of claim 9, wherein the old time difference (At)

comprises a factory-derived zero-flow value.

13.  The zero check method of claim 9, wherein the old time difference (Aty)

comprises an operationally-derived zero-flow value.

14.  The zero check method of claim 9, further comprising prompting a user enly 1f
the new time difference (At) is not within predetermined bounds of the old time
difference (Atp) and if the multiple time difference measurements are substantially

stable.

15.  The zero check method of claim 9, further comprising determining if the flow
material is substantially stable and prompting a user only if the new time difference (At)
is not within predetermined bounds of the old time difference (Atp) and if the flow

material is substantially stable.

16.  The zero check method of claim 9, with determining if the flow material is
substantially stable further comprising:
comparing one or more selected drive power, drive gain, flow material pressure,
flow material temperature, or flow material density values to
corresponding reference values; and
determining that the flow material is substantially stable if the one or more
selected drive power, drive gain, flow material pressure, flow material
temperature, or flow material density values fall within predetermined
tolerance ranges of the corresponding reference values;
wherein a user is prompted only if the new time difference (At) is not within
predetermined bounds of the old time difference (Atp) and if the flow

material is substantially stable.
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