wo 2009/134890 A3 [ T 0KV OO OO OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /i 1IN NI 00 00 8000100 0 00O O
International Bureau S,/ 0
3\ ) 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10
5 November 2009 (05.11.2009) PCT WO 2009/134890 A3
(51) International Patent Classification: CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
GO1F 25/00 (2006.01) EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
. L HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(21) International Application Number: KZ. LA. LC. LK. LR. LS. LT. LU, LY. MA. MD. ME
PCT/US2009/042116 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
(22) International Filing Date: NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
29 April 2009 (29.04.2009) SK, SL, SM, ST, SV, S8Y, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English
L. ) (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
61/049,110 30 April 2008 (30.04.2008) US ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(71) Applicant (for all designated States except US): ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
DANIEL MEASUREMENT AND CONTROL, INC. MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
[US/US]; 11100 Brittmoore Park Drive, Houston, TX OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML,
77041 (US). MR, NE, SN, TD, TG).
(72) Inventor; and Published:

(75) Inventor/Applicant (for US only): DAY, Donald
[US/US]; 13118 Chaville, Cypress, TX 77429 (US).
—  before the expiration of the time limit for amending the

(74) Agents: MOSCICKI, Matthew, R. et al.; Conley Rose, claims and to be republished in the event of receipt of
P.C., P. O. Box 3267, Houston, TX 77253-3267 (US). amendments (Rule 48.2(h))

—  with international search report (Art. 21(3))

81) Designateq States (unle.ss othe.r wise indicated, for every (88) Date of publication of the international search report:
kind of national protection available): AE, AG, AL, AM, 7 January 2010
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(54) Title: APPARATUS AND METHOD FOR PROVING AT LOW TEMPERATURES

128
118~ N e 104~ 124
116~ ! e ) |- 130 | et

| 108~ | o~ | ——

Z [l —
122

114
110 l [
112 — <—t
106

120

FIG. 3

(57) Abstract: Apparatus and methods for proving a flow meter at low temperatures. A flow meter measuring low temperature
fluids (e.g., less than about -50 F, or less than about -220 F) must still be proved. Low temperature tluids can be destructive to pis-
ton or compact provers, or may require indirect proving methods. The apparatus disclosed is a low temperature prover directly
coupled into the pipeline carrying the low temperature fluids. In some embodiments, a magnetic pickup coil (232) and a magnetic
member (210) communicate between the displacer (202) and the flow tube (204). The magnetic target member (210) may be car-
bon-free. In some embodiments, a pair of ultrasonic transceivers (328, 330) coupled to the flow tube (304) communicate a signal
(332) across the flow tube (304) and a displacer (302) is moveable to interrupt the signal (332). In some embodiments, the flow
tube includes an inner surface having a microfinish for Iubrication. The displacer may be a piston rotatable while being moved ax-
ially.
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