. US005441071A
United States Patent 9 (111 Patent Number: 5,441,071
Doherty et al. @451 Date of Patent:  Aug. 15, 1995
54] AUTOMATED WATER SAMPLE
[54] COLLECI'INg SYSTEMS FOREIGN PATENT DOCUMENTS
3134722 3/1983 Germany .......cceeeeeeeecenens 73/864.35
[75] Inventors: Kenneth W. Doherty, West Primary Examiner—JYohn Rivell
’ Falmouth;. Susumu Honjo, Falmouth;  440mey, Agent, or Firm—Daniel H. Kane
John D. Billings, North Falmouth, all
of Mass. 571 ABSTRACT
An automated water sampling system collects multiple
[73] Assignee: McLane Research Laboratories, Inc., samples of sample water at a remote site. A multiport
Monument Beach, Mass. valve provides a plurality of ports and respective port
inlets. A sample water intake line is coupled to the re-
[21] Appl. No.: 238,150 spective port inlets. A plurality of sample receivers or
sample containers are coupled to respective ports of the
[22] Filed: May 4, 1994 multiport valve. At least one container of cleaning lig-
uid is also coupled to a port of the multiport valve. An
[51] Int. CL GOIN 1/14: F16K 11/074 output manifold provides a plurality of manifold outlets
[52] Ué Cl """"""""""" 13’7 /15: 137,240 coupled to the respective sampler receivers and to at
o 137)625 11: ’73 /864 35’ least one container of cleaning liquid. A pumping water
[58] Field of Search 137 /lé 2’ 40. 625 '11, output line is coupled to the plurality of manifold out-
""""""""""" 73 /8,64 3 A: 8 64 35 lets. A reversible pump is coupled in the water output
R line for pumping and drawing sample water through the
i intake line into selected sample receivers and for pump-
56] References Cited ing and pushing cleaning liquid from said at least one
U.S. PATENT DOCUMENTS cleaning liquid container out the sample water intake
3380591 4/1968 Muller 210/143 line. The multiport valve opens and closes the ports one
3,703,465 11/1972 Reece coemeeens 21073331 @t @ time. The water sample receivers are each con-
3,896,637 7/1975 Audouze et al. . 73/864.34 X structed as an elongate container having a sample water
3,924,471 12/1975 SINEET .covieerrineresnsnenansens 73/864.35 opening at one end, a pumping water opening at the
3,995,494 12/1976 Muller et al. . . 137/625.11 X other end, and a slidable sealing piston container within
4,037,472 7/1977 Gates ..cceveereerverercnmeccrsvesuens 73/864.35 and slidable between the ends of the elongate container
4,163,392 8/1979 Fleenor et al. ... 73/864.35  in response to differential pressure across the piston.
4’220’423 g/ 1982 Slavin ....... -~ 137/625.11 X The cleaning liquid container is similarly constructed
1’ s 433‘)3 s 9;132‘; Iﬁ‘;ﬁ‘:ﬁgg:tr R 137/2(:25/ 3’1313}2 and a flushing liquid container may also be coupled to a
41702.889 10/1987 Cabrera etal. ... 137/240%  Port of the multiport valve for flushing away the clean-
5,167,802 12/1992 Sandstrom ... 137/625.11 X ing liquid.
5,197,340  3/1993 JODES ..oveiverermcrverennnerenannnas 73/864.35
5,296,197 3/1994 Newberg et al. ....coceceeee. 137/240 X 21 Claims, 6 Drawing Sheets
22.
14 2. 25
_\ 16 //——25
e L 8
A v
18= p—D<=
oo 16
__.{><;7EJ c— 10 36
S=c=== / =\
e — i |
S y — 22
o — 12 N /
T — RN
——— ust
INTAKE | g2 e
—:/ -?Dd-—:; 42\
S
T ES e
2 —% \\zs g
ﬁM_ZE 25—/_ \ 38
 — —— DURING THE
o e PUMF CYCLE
—M——DQ—:;
W
13J 154 \\—_25
20



