US006152189A

United States Patent [ (1] Patent Number: 6,152,189
Wright et al. 451 Date of Patent: Nov. 28, 2000
[54] SAMPLER 4525979 7/1985 Lin et al. .. o 215315 X
4,674,343 6/1987 Larson .......c.eeeniinnnn. 73/864.35
[75] Inventors: Paul George Wright, Pleasant Dale; 4,705,667 11/1987 Marsoner et al. - 73/864.21 X
Lowell Robert Nickolaus, Lincoln; 4,810,172 3/1989 Fiedler et al. ....... v 417/394
. . 4,862,932 9/1989 Feinstein et al. ..c..ccceeeceueunnene 141/130
})31‘1'111llgl;zesklz“,'iscli’ﬁgn&gzﬁze}l&lﬁrﬁme 5115841  5/1992 HOMNO €t al. ovevosorrsoor, 141/263 X
Hull: Raloh E. S t; b h, £ 1i 1 5,147,185 9/1992 Niehaus et al. ... ... 417/394
ull; Ralph E. Setter, both of Lincoln, 5,169,602 12/1992 Panget al. ........ 215/307 X
all of Nebr. 5173265 1271992 Golias et al. wovvvevvvvververrere. 73/864.23
. . 5,194,226 3/1993 Tomoff et al. ......cceeuee 73/864.21 X
[73] Assignee: Isco, Inc., Lincoln, Nebr. 5217,053  6/1993 Foster et al. ....ooorevvvreerrrrernrrnnnn. 141/98
5,256,573 10/1993 Kuroda et al. . 73/864.35
[21] Appl. No.: 08/040,117 5,279,167  1/1994 Peterson ......cccceeeeeverenvennenne 73/864.34
[22] Filed: Mar. 30, 1993 FOREIGN PATENT DOCUMENTS
[51] Int Cl 7 B65B 3/00 0033565 8/1924 Denmark ............................... 141/130
cCLT e 2656604 71991 France 1417130
[52] US. Cl oo 141/2; 141/130; 141/260; / rance /
141/18; 417/394; 417/478; 215/313; 73/864.24, Primary Examiner—J. Casimer Jacyna
73/864.34 Attorney, Agent, or Firm—Vincent L. Carney
[58] Field of Search .........ccccccoeecnenenncneee 141/130, 324,
141/348-350, 1, 5, 7, 44, 45, 59, 98, 258, [571 ABSTRACT
260, 261, 263, 264, 270, 2, 18, 21; 73/864.23, To sample liquids containing volatile materials, the liquid is
864.24, 864.34, 864.35; 417/389, 394, 478; pumped through a syringe needle into a container until the
220/373; 215/311, 313 container overflows. The needle is removed slowly and the
. container is automatically closed as the needle is withdrawn,
[56] References Cited wherein liquid flows upwardly continuously as the needle is
U.S. PATENT DOCUMENTS withdrawn through an opening. The cap for the container
includes a closure having a valve opening extending
3,093,165 6/1963 RiSSET vrovvreivieeniecie v 141/264 X upwardly and Sized to narrowly receive a Syringe in a
3,105,527 1071963 Mayeux .. - 141/348 X perpendicular valve member opening. The valve member
3,589,410 6/1971 Manas .....ccecceeveeeveeereeereeerseennees 141/45 includes a ﬂat member on one end adapted to be grlpped by
;’gg;’g;} gﬁg% gzgiz’ 2; Z: Zi' " %ggg § a cam follower for opening and closing of the valve opening
3.806.673 /1975 Audouze et al. ... 73/864.34 X in coordination with the movement of the syringe.
4,257,751 3/1981 Kofahl .....cccceevvceueiviniieeccane 417/394
4,517,851 5/1985 TiCE evvevereeererererererrerererenenenas 73/864.91 22 Claims, 12 Drawing Sheets

a1

105

492




