. 533069314 4

NAPIE 123~ 2-9 , BAM i Ry X 38 11 286300- 65 >

RCY Wq&?ﬁi‘u{ - "probE“Wr“SOﬁr"b‘* a’rigé feasturenents utili zogdieol urality or
par akl el reflectors..that each include an openins ar- rafyug oaX| ally about

a beam op rasoni c“@nvemgynwﬁm‘ww%pmgwm etereéen @ s from an
associ al e ransducer. The openhing 1n each reflector permts nost of the

S ONTER RATIOH LIAPRRIGATION wwwsewm THE PATENT COORERAHON TREATY PRD

IRl AR e s ] ekher 7 MO AR} 77

trons I n the envi ronment
ndaMN 2900% Sﬂif%:’la%ed for det d (mnmhy&hlcmium«t.l OmBDichﬂier mmazsu

Li-OReaOf fL B =¥a a¥a G 4 Al
(z?;‘ilaéik!. .%EFAI@%LP Nﬁmm gh' yr@fxbkﬁ'ﬂﬁ% %Slb&ﬂhui bGﬂﬁhrMﬂﬁﬁéﬁhMue% Q‘Er nli.'ni-: m
. {Europeun patent), BF (OAPL paiemt), BG, BJ (OAPI
(22) lnieruntiona] Filing Date: 4 June 1991 (04.06.91) patent), BR, CF (OAPI patent), CG (OAPL patent), CH
CH ¢ mopenn tent), Cl ( Al‘l pmnl). CM (OAPI
patent), DE, DE (European patent), DK, DK (European
(30) Priority data: patent), ES, ES (European smnt), Fl, FR {(European
534332 8 June 1990 {08.06.90) us patent), GA (OAP! patent), OB, GB (European palent),
_ GN (OAPI patent), GR (Euro sn patent), HU, IT (Bu-
ropean patent), JP, KP, KR, LK, LU, LU (Buropean ps-
{71) Applicant: CAMPBELL SCIENTIFIC, INC. [US/US}; tent), MC, MG, ML (OM’! palent), MN, MR (OAPI
P.0. Bex 551, Logan, UT 84371 (US). patent), MW NL, NL(Buropenn patent), NO PL, RO,
SD, SE, SE (Eutopenn patent), SN (OADL pllen!). SU.
(72) Inventors: CAMPBELL, Eric ; P.O. Box 551, Logsn, UT TD (OAP! patent), TG (OAI'I palem).
84321 (US). CAMPBELL, Gaylon ; NW 800 Fisk, Pull-
man, WA 99163 (US). NORTON, Jcﬂ HEERS, Art ;
P.0. Box 551, Logan, UT 84321 (US) Published
Without international search report and 1o be republished
(74) Agents: ST. JOHN, Richard, J. et al,; W. 601 Main Ave. wpon recsipt of that report,
nue, Suite 815, Spokane. WA 99201:0679 (us).

(54) Title: MULTI-LEVEL PROBE AND SYSTEM FOR MEASUREMENT OF PRYSICAL CONDITIONS IN LIQUID-
CONTAILINING TANKS

{57) Abstract

A multi-level probe for sonic range measurements plilizes 2
plurality of parallel reflectors that each include an opening ur-
ranged coaxially about 2 beam of ultrasonie energy lransmilted
along 8 reference axis from an associated transducer, The opening
in each reflector permits most of the sonic energy to pass to 2 sub-
sequent reflective surface, whife the periphery about the opening
provides echo signals for determlnms physical conditions in the
environment (through whick the sonic energy has passed. A novel
system is used for determining physical conditions that ars 8 func.
tion of time differcnces hetween signals [rom different reflectors,
calculated with & highly efTicient digual signal processing algo-
rithm.
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