United States Patent

US007446869B2

(12) (10) Patent No.: US 7,446,869 B2
Canty et al. 45) Date of Patent: Nov. 4, 2008
(54) GRANULAR PRODUCT INSPECTION 4,194,634 A % 3/1980 Kelly .occoeviererinneenen 209/589
DEVICE 4,252,240 A * 2/1981 e ——— 209/580
4365719 A * 12/1982 Kelly ..cccoovvvvnnininnenncne 209/589
(75) Inventors: Thomas M. Canty, Williamsville, NY 5,101,101 A *  3/1992 .. 250/223 R
(US); Paul J. O’Brien, Bast Aurora, NY 5,135,114 A : 8/1992 Satakeetal. .......ccc.ee. 209/558
(US); Christian P. Marks 5,413,222 A 5/1995 Holder ......ccccceeveunnee 209/567
> ’ 6,629,010 B2* 9/2003 Lieberetal. ................ 700/109
Cheektowaga, NY (US); Richard E. 7016043 B2* 3/2006 Fukumorietal. ........... 356/432
Owen, Youngstown, NY (US) 2004/0189991 Al 9/2004 Cantyetal. ....cooe........ 356/335
2006/0055934 Al* 3/2006 Sunshincetal. ............ 356/446
(73) Assignee: J.M. Canty Inc., Buftalo, NY (US)
FOREIGN PATENT DOCUMENTS
(*) Notice: Subject. to any disclaimer,. the term of this P 3-161454 5 6/1996
patent is extended or adjusted under 35
U.S.C. 154(b) by 280 days. * cited by examiner
(21) Appl. No.: 11/315’779 Primary FExaminer—Hoa Q Pham
(74) Attorney, Agent, or Firm—Darby & Darby
(22) Filed: Dec. 21, 2005
57 ABSTRACT
(65) Prior Publication Data L . L
A particle inspection device includes a feeder configured to
US 2006/0221338 Al Oct. 5, 2006 drop a particle through an image area. The feeder includes a
tray surface having a flat portion and an edge portion disposed
Related U.S. Application Data above the image area. The inspection device also includes a
(63) Continuation-in-part of application No. 10/400,723, vibration device configured to vibrate the feeder induce
filed on Mar. 27. 2003. now Pat. No. 7.009.703. movement of the particle from the flat portion to the edge
’ ’ T portion and an image capturing device configured to capture
(51) Int.CL an image of the particle in the image area. The edge portion
GOIN 15/02 (2006.01) may be a downwardly curved edge section and configured to
(52) US.CLl oo, 356/335;356/445 ~ maintain the orientation and reduce tumbling motion as the
(58) Field of Classification Search ....... 356/335-343,  particle slides off the tray and falls through the image area.
356/237.1. 445—448: 382/110. 141: 250/573 Alternately or additionally, a landing element is provided
’ ’ ’ ’ 250/57 4’ having a landing surface disposed in the image area and
See application file for complete search history. angled with respect to the flat portion of the tray surface and
configured to receive the particle. The image capturing device
(56) References Cited is configured to capture an image of the particle on the landing

U.S. PATENT DOCUMENTS
3,655964 A *  4/1972 Slight ...ccoocovviiinninnnn. 378/53

surface.

13 Claims, 6 Drawing Sheets




