Title: METHOD AND APPARATUS FOR A SENSI TIVITY ENHANCI NG BALANCE BAR [err]

e 9 December 2002
INAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
..unal Patent Classification 7 : (11) International Publication Number: WO 00/02020
GOIF 1/34 Al (43) International Publication Date: 13 January 2000 (13.01.00)
(21) International Application Number: PCT/US99/11774 | (81) Designated States: AU, BR, CA, CN, ID, IN, JP, KR, MX,

(22) International Filing Date: 28 May 1999 (28.05.99)

(30) Priority Data:

09/108,294 Us

1 July 1998 (01.07.98)

(71) Applicant: MICRO MOTION, INC. [US/US]; 7070 Winches-
ter Circle, Boulder, CO 80301 (US).

(72) Inventors: VAN CLEVE, Craig, Brainerd; 2921 Stagecoach
Trail, P.O. Box 1382, Lyons, CO 80540 (US). STACK,
Charles, Paul; 688 West Dahlia Street, Louisville, CO
80027 (US). LANHAM, Gregory, Treat; 1612-6th Avenue,
Longmont, CO 80501 (US).

(74) Agents: DUFT, Donald, M. et al.; Duft, Graziano & Forest,
P.C., Suite 140, 1790-30th Street, Boulder, CO 80301-1018

PL, RU, SG, European patent (AT, BE, CH, CY, DE, DK,
ES§, FI, FR, GB, GR, [E, IT, LU, MC, NL, PT, SE).

Published
With internarional search report.

AHAAIVAR

(Us). *162162* .
LT
*GOOOD2*
(54) Title: METHOD AND APPARATUS FOR A SENSITIVITY ENHANCING BALANCE BAR
2420 —~_ VETER [ 2424
24?1 ELECTRONICS [_r—2422
et 2504—\\ 2506? [//“2423 2505 -

2503
_\

QU/ 7 g_ﬂ/j% L: =22 L/leé /7jﬂ
) M~ (M7 ) M )
2502/ T I T T T T T T ////////717//3

2501

2508 2507

(57) Abstract

A single tube Coriolis flowmeter having a balance bar that enhances the flowmeter sensitivity to material flow. The balance bar’s

design lowers its second bending mode response to have a frequency

lowering of the second bending mode frequency of the balance bar enables the Coriolis response of the vibrating fow tube with material
flow 1o extend farce from the flow tube through a brace bar to the balance bar. These Coriolis forces induce Coriolis-like response vibrations
in the balance bar because of the lowered second bending mode frequency of the balance bar. The Coriolis response of the Aowmeter is

enhanced since the Coriolis-like response of the balance bar is out of
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that may be lower than the flow tube resonant drive frequency, The

phase with and is additive to the Coriolis deflection of the flow tube,




Abstract A single tube Coriolis flowreter

design lowers its second bendi ng node response to have a frequency that
be I ower than the flow tube resonant drive frequency. The owzrin~ of the

havi ng a bal ance bar that
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second bendi ng node frequency of the bal ance bar enables the Coriolis

response of the vibrating flow tube with materi al
the flow tube through a brace bar to the bal ance bar

| ow to extend force from
These Coriolis forces

i nduce Coriolis-like response vibrations in the bal ance bar because of the
| ower ed second bendi ng node frequency of the bal ance bar.

response of the flowreter

The Coriolis
is nhanced since the Coriolis-like response of

t he bal ance bar is out of phase with and is additive to the Coriolis
defl ection of the flow tube.
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