a» United States Patent

Basiri et al.

US012018974B2

US 12,018,974 B2
Jun. 25, 2024

10) Patent No.:
5) Date of Patent:

(54) LIQUID LEVEL MEASUREMENT

APPARATUS
(71) Applicant: Salar Basiri, Tehran (IR)

(72) Inventors: Salar Basiri, Tehran (IR); Aliraza

Shafighi Malekshah, Tehran (IR)
(73)
(*)

Assignee: Salar Basiri, Tehran (IR)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 78 days.

(21)

Appl. No.: 17/653,651

(22) Filed: Mar. 6, 2022

(65) Prior Publication Data

US 2023/0168118 Al Jun. 1, 2023

(30) Foreign Application Priority Data

.................. PCT/1B2021/061030

Nov. 27,2021  (WO)
(51) Int. CL

GOIF 23/80
GOIF 23/24
GOIF 23/263
HO5K 1/18

US. CL

CPC

(2022.01)
(2006.01)
(2022.01)
(2006.01)
(52)
GOIF 23/804 (2022.01); GOIF 23/24
(2013.01); GOIF 23/266 (2013.01); HO5K
1/189 (2013.01); HO5K 2201/10151 (2013.01)
Field of Classification Search

CPC GO1F 23/24; GO1F 23/242; GO1F 23/243;
GOIF 23/266; GOIF 23/804; GO1F 23/04;
GO1F 23/268; GO1F 23/248; GO1F
23/241; GOIF 23/0046; GO1F 23/263;
GO1F 23/265; HOSK 1/189; HOSK
2201/10151; GO6F 5/12; GO6F 9/30032

See application file for complete search history.

(58)

(56) References Cited
U.S. PATENT DOCUMENTS
4,361,835 A * 11/1982 Nagy ...ccccoceeeveeuenene GOI1F 23/72
324/207.2
4,382,382 A * 5/1983 Wang ......ccccceueuenn GOIF 23/243
702/53
4,765,186 A * 8/1988 Dieulesaint ......... GOI1F 23/2962
367/908
5,017,909 A * 5/1991 Goekler ................ GO1F 23/265
73/304 C
5,197,329 A *  3/1993 Grundy .......cccoeuenne GO1F 23/22
338/307
(Continued)
FOREIGN PATENT DOCUMENTS
JP H 11311562 A * 11/1999

Primary Examiner — John Fitzgerald
Assistant Examiner — Truong D Phan

(57) ABSTRACT

The present disclosure generally relates to liquid level meter,
and more particularly, to a flexible multi liquid level mea-
surement apparatus and method. There is a vast need in
industry and water resource management to measure level of
liquid in arbitrary shaped well and in tank contained more
than one liquid. Ordinary methods are not capable to deter-
mine liquid level in said cases. This disclosure proposes a
liquid level meter (910) which measurement apparatus (905)
is flexible. The apparatus is capable to measure liquid level
in an arbitrary shape well or tank (900) where the well or
tank has filled with more than one liquid (915,920,925). The
measurement apparatus and method disclosed here is com-
pletely digital at inventive subject matter level and doesn’t
affect by environmental noises and conditions.
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