US 7,383,946 B2

Page 2
U.S. PATENT DOCUMENTS 5,656,140 A 8/1997 Oesterle et al.
5,670,053 A 9/1997 Collentro et al.

4,230,595 A 10/1980 Yamaji et al. 5,676,745 A 10/1997 Kelly et al.
4,251,224 A *  2/1981 Cowley et al. ............. 423/477 5,681,447 A 10/1997 Maycock et al.
4,252,571 A 2/1981 Reilly 5,688,378 A 11/1997 Khoe et al.
4,282,094 A 8/1981 Mitchell 5,728,157 A 3/1998 Prescott
4,330,531 A 5/1982  Alliger 5,750,026 A 5/1998 Gadkaree et al.
4,482,459 A 11/1984 Shiver 5,755,969 A 5/1998 Okamoto
4,585,482 A 4/1986 Tice et al. 5,770,416 A 6/1998 Lihme et al.
4,610,790 A 9/1986 Reti et al. 5,792,513 A 8/1998 Koslow et al.
4,623,467 A 11/1986 Hamlin 5,866,003 A 2/1999 Okubo et al.
4,629,464 A 12/1986 Takata et al. 5,882,517 A 3/1999 Chen et al.
4,642,192 A 2/1987 Heskett 5,935,887 A 8/1999 Sudo et al.
4,643,182 A 2/1987 Klein 5961,843 A 10/1999 Hayakawa et al.
4,645,503 A 2/1987 Lin et al. 5,977,003 A 11/1999 Wilshaw et al.
4,645,604 A 2/1987 Martinola et al. 5,997,829 A 12/1999 Sekine et al.
4,670,150 A 6/1987 Hsiung et al. 6,051,135 A * 4/2000 Lee et al. ...ccccceuvnne..... 210/192
4,683,039 A 7/1987 Twardowski et al. 6,054,050 A 4/2000 Dyke
4,702,836 A 10/1987 Mutoh et al. 6,054,059 A 4/2000 Latimer, Jr. et al.
4,711,723 A 12/1987 Bray 6,103,125 A 8/2000 Kuepper
4,717,566 A 1/1988 Eckenhoff et al. 6,110,375 A 8/2000 Bacchus et al.
4,806,244 A 2/1989 Guilhem 6,117,333 A 9/2000 Frankiewicz et al.
4,851,122 A 7/1989 Stanley 6,156,186 A 12/2000 Mueller et al.
4,865,733 A 9/1989 Tsuru et al. 6,162,361 A 12/2000 Adiga
4874511 A 10/1989 Kawasaki et al. 6,180,016 Bl  1/2001 Johnston et al.
4,880,541 A 11/1989 Chiron et al. 6,187,192 Bl 2/2001 Johnston et al.
4,889,630 A 12/1989 Reinhardt et al. 6,190,556 Bl 2/2001 Uhlinger
4,900,444 A 2/1990 Seita et al. 6,197,193 Bl 3/2001 Archer
4,902,427 A 2/1990  Szczepanik 6,203,688 Bl 3/2001 Lipsztajn et al.
4,946,603 A 8/1990 Laugharn et al. 6,238,643 Bl 5/2001 Thangaraj et al.
4,988,440 A 1/1991 Bernard et al. 6,274,041 Bl 82001 Williamson et al.
5,019311 A 5/1991 Koslow 6,290,686 Bl 9/2001 Tanzer
5,071,610 A 12/1991 Hagen et al. 6,312,598 Bl  11/2001 Munson et al.
5,082,568 A /1992 Holler 6,355,093 Bl 3/2002 Schwartz et al.
5,085,781 A 2/1992 Tsuru et al. 6,368,510 B2 4/2002 Friot
5,089,119 A 2/1992 Day et al. 6,376,011 Bl 4/2002 Reeves et al.
5116415 A 5/1992 Rinehart 6,395,678 Bl 5/2002 Summers et al.
5,118,655 A 6/1992 Pedersen 6,428,696 B2 8/2002 Kuke
5,122,274 A 6/1992 Heskett 6,432,322 Bl 8/2002 Speronello et al.
5,126,070 A * 6/1992 Leifheit et al. ....... 252/186.36 6,451,253 Bl 9/2002 Pitochelli et al.
5127411 A 7/1992  Schoolman et al. 6,458,162 Bl 10/2002 Kovlish et al.
5,135,654 A 8/1992 Heskett 6,458,735 Bl 10/2002 Klatte
5,143,752 A 9/1992 Nakajima et al. 6,461,514 Bl 10/2002 Al-Samadi
5,147,722 A 9/1992 Koslow 6,464,672 Bl 10/2002 Buckley
5,149,437 A 9/1992 Wilkinson et al. 6,468,942 Bl  10/2002 Sansalone
5,156,739 A 10/1992 Dawson et al. 6,503,419 B2* 1/2003 Klatte .....cooveene.n. 252/187.23
5,161,686 A 11/1992 Weber et al. 6,552,141 Bl  4/2003 Chmelir et al.
5,180,491 A 1/1993 Polasky 6,575,961 B2 6/2003 Joshi
5,189,092 A 2/1993 Koslow 6,605,304 Bl 82003 Wellinghoff et al.
5,198,118 A 3/1993 Heskett 6,607,668 B2 8/2003 Rela
5,205,928 A 4/1993 Inove et al. 6,677,256 Bl 1/2004 Sun et al.
5,215,657 A 6/1993 Goldfield et al. 6,712,974 Bl 3/2004 Palm et al.
5,238,574 A 8/1993 Kawashima et al. 6,764,661 BL1* 7/2004 Girard ......cccocoovevenen.. 422/305
5,249,948 A 10/1993 Koslow 6,790,427 B2* 9/2004 Charles et al. .............. 423/478
5,266,203 A 11/1993 Mukhopadhyay et al. 6,821,435 Bl 11/2004 Lindquist et al.
5,271,848 A 12/1993 Smith et al. 6,833,075 B2 12/2004 Hughes
5,298,205 A 3/1994 Hayes et al. 6,861,002 B2 3/2005 Hughes
5,331,037 A 7/1994 Koslow 6,878,285 B2 4/2005 Hughes
5,338,766 A 8/1994 Phan et al. 6,957,743 B2  10/2005 Johnston et al.
5,346,565 A 9/1994 White 7,172,646 B2* 2/2007 Tempel et al. ............... 95/241
5,360,609 A * 11/1994 Wellinghoff .......... 514/772.3 2002/0006427 Al 1/2002 Umezu et al.
5,384,047 A 1/1995 Scheckler et al. 2002/0158007 Al  10/2002 Li
5415759 A 5/1995 Cawlfield et al. 2003/0015467 Al 1/2003 Johnston et al.
5,422,340 A 6/1995 Ammann et al. 2003/0118503 Al*  6/2003 Puetal. ...ocoovvvvvnennnnn. 423/478
5482773 A 1/1996 Bair 2003/0173287 Al 9/2003 Johnston et al.
RE35,267 E 6/1996 Tsuru et al. 2003/0196955 Al  10/2003 Hughes
5,552,046 A 9/1996 Johnston et al. 2003/0196959 Al  10/2003 Hughes
5,580,749 A 12/1996 Hughes 2003/0196960 Al  10/2003 Hughes
5,589,066 A 12/1996 Gray 2003/0196966 Al  10/2003 Hughes
5,597,487 A 1/1997 Vogel et al. 2004/0149634 Al 82004 Hughes
5,635,071 A 6/1997 Al-Samadi 2004/0159605 Al 82004 Hughes
5,650,446 A 7/1997 Wellinghoff et al. 2004/0232068 Al  11/2004 Johnston et al.
5,651,884 A 7/1997 Ichitsuka et al. 2005/0098495 Al 5/2005 Hughes



