US009410689B2

a2z United States Patent (10) Patent No.: US 9,410,689 B2
Kato et al. 45) Date of Patent: Aug. 9, 2016
(54) LIGHTING APPARATUS (56) References Cited
(71) Applicant: Kabushiki Kaisha Toshiba, Tokyo (JP) U.S. PATENT DOCUMENTS
(72) Inventors: Mitsuaki Kato, Kanagawa (JP); Hiroshi 8,479,119 B2 7/2013 Hoerentrup et al.
Ohno, Kanagawa (JP); Katsumi Hisano, 2’38;’522 g% liggﬁ Eoelr(entm;p etal.
3 . O : ) ) enkK et al.
Chiba (JP); Masataka Shiratsuchi, 2007/0044038 Al  2/2007 Hoerentrup et al.
Kanagawa (JP) 2009/0257220 Al 10/2009 Lenk et al.
2011/0074290 Al* 3/2011 Sakai ..o F21K 9/135
(73) Assignee: KABUSHIKI KAISHA TOSHIBA, 315/32
Tokyo (JP) 2012/0218768 Al 8/2012 Hisano et al.
2013/0223077 Al 8/2013 Kato et al.
(*) Notice: Subject to any disclaimer, the term of this %8}3;8323?82 ﬁ} lggg }i goerentmp et a%'
patent is extended or adjusted under 35 oerentrup et al.
U.S.C. 154(b) by O days. (Continued)
21) Appl. No.: 14/479,616 FOREIGN PATENT DOCUMENTS
pp
(22) Filed: Sep. 8,2014 CN 102032480 4/2011
CN 204328510 5/2015
(65) Prior Publication Data (Continued)
US 2015/0085492 A1l Mar. 26, 2015 OTHER PUBLICATIONS
(30) Foreign Application Priority Data Notification of the First Office Action from the State Intellectual
Property Office of the People’s Republic of China mailed Jan. 25,
Sep. 24,2013 (IP) ccoevevreieccccnen 2013-197578 2016, in counterpart Chinese Patent Application No. 201410493518,
(51) Int.ClL 3; 15 pages.
F21V 29/00 (2015.01)
F2IK 99/00 (2016.01) Primary Examiner — Elmito Breval
F21V 29/506 (2015.01) (74) Attorney, Agent, or Firm — Finnegan, Henderson,
F21V 19/00 (2006.01) Farabow, Garrett & Dunner, LLP
F21Y101/02 (2006.01)
P21V 5/04 (2006.01) 57 ABSTRACT
F21Y 111/00 (2016.01) 7
According to one embodiment, a lighting apparatus com-
(52) US.CL 2 g app
CPC ....cccue. F21V 29/506 (2015.01); F21K 9/1355 prises a light source configured to generate heat, a transparent
(2013.01); F21K 9/52 (2013.01); F21V 19/005 heat transfer member located near the light source and having
(2013.01); F21V 5/04 (2013.01); F21Y 2101/02 transparency and heat conductivity, and a means for transfer-
(2013.01); F21Y 2111/002 (2013.01) ring heat from the light source to the transparent heat transfer
(58) Field of Classification Search member.

CPC ...... F21V 29/004; F21K 9/50; F21Y 2101/02
See application file for complete search history.

4 12a 120 24

17 Claims, 10 Drawing Sheets

Yo




