US005687609A

United States Patent 9 111 Patent Number: 5,687,609
Schmalzel 451 Date of Patent: Nov. 18, 1997
[541 METHOD AND APPARATUS FOR MINERAL 4,875,370 10/1989 Spitzer 73/314
FLOTATION CELL LEVEL DETECTION 4,876,888 10/1989 Ricketts et al. wueercevereurineeanees 73/322.5
5,073,253 12/1991 Bishopet al. .. 73/309
[75] Tnventor: Michael O. Schmalzel, Tucson, Ariz. 5319973  6/1994 Crayton etal. womrcsisnses 73/322.5
. . Primary Examiner—Ronald L. Biegel
[73] Assignee: Cyprus Amax Minerals Company, Attorney, Agent, or Firm—Bruce E. Dahl
Englewood, Colo.
[57] ABSTRACT
[21] Appl No.: 539,344 A flotation cell level detector for providing an indication of
[22] Filed: Oct. 5, 1995 alevel of aliquid in a flotation cell may comprise a generally
o circular shaped float having a submergence function such
[51] Int. CL GO1F 23/00 that small changes in the submergence level of the float will
[52] U.S. ClL 73/322.5; 73/305 result in large changes in the submerged volume of the float
[58] Field of Search .......coccovvccrercnnene 73/305, 309, 314,  when the float is submerged at about the design level of
73/322.5 submergence. A reference member is attached to the float
and held a spaced distance above the float by a plurality of
[56] References Cited support members. A sensor mounted above the reference
member detects the position of the reference member and
U.S. PATENT DOCUMENTS generates a corresponding output signal.
4,101,174 7/1978 Miller 73/322.5
4,215,574  8/1980 Godeux ....coverservearvenrsearannss 73/322.5 15 Claims, 6 Drawing Sheets
10 36 38
™ PID 1P 2R
_ SUPPLY
= S 40
B ot 34 22
et
e
25 U /32 s F
{+)
30 | )
18—~ 11+ . L EZ
1" TH [ 27
1 7 22 157N
46: % VHET— - l £ #753
g gl NI Bt
M=2F|= j el e | e s _0-33‘*3-.6%.‘;./
7— L4 — -} | _—— | — o ——— 2 60 crealiei/]
48 — _L_ %.0 %
¥ N — —_ — = — ——— 2 e
L 28 o © ,g %
W~ — = 27 Y
Y 26 ® %o ¥
% - o° ° ¥
L1 4 OO e 4
<N d 0% [
% 1 0’0o H
| 1 o ‘ /24 °°° o Oo 1
A |1 00: ) oo o g [= .
4 U oslnm o mongksest |
A O g0 L]
1
Z 4 ol AV AVayd yd ( yd ayd Z
,4/ 16



