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(57) ABSTRACT

Modular lighting fixtures that allow convenient installation
and removal of LED-based light-generating modules and
controller modules. In one example, a modular lighting fix-
ture includes a housing configured to be recessed into or
disposed behind an architectural surface such as ceiling, wall,
or soffit, in new or existing construction scenarios. The fixture
housing includes a socket configured to facilitate one or more
of'a mechanical, electrical and thermal coupling of the light-
generating module to the fixture housing. The ability to easily
engage and disengage the LED-based light-generating mod-
ule with the socket, without removing the fixture housing
itself, allows for straightforward replacement of the light-
generating module upon failure, or exchange with another
module having different light-generating characteristics.
Modular lighting controllers for such fixtures also may be
easily installed in or removed from the fixture housing via the
same access route by which the light-generating module is
installed and removed.

63 Claims, 71 Drawing Sheets




US 7,703,951 B2

Page 2
U.S. PATENT DOCUMENTS 6,864,513 B2 3/2005 Linet al.
6,869,204 B2 3/2005 Morgan et al.

D207,930 S 6/1967 Kotler 6,880,956 B2 4/2005 Zhang
3,540,284 A 11/1970 Sellers et al. 6,883,929 B2 4/2005 Dowling
4,290,096 A 9/1981 Szpur 6,888,322 B2 5/2005 Dowling et al.
4479,115 A 10/1984 Holzhauer 6,897,624 B2 5/2005 Ducharme et al.
4,507,719 A 3/1985 Quiogue 6,936,978 B2 82005 Morgan et al.
4,563,629 A 1/1986 Keiper 6,965,205 B2 11/2005 Piepgras et al.
4,598,347 A *  7/1986 Peppers ......ccoceeeeneeneee 362/373 6,967,448 B2 11/2005 Morgan et al.
4,733,335 A 3/1988 Serizawa et al. 6,969,954 B2  11/2005 Lys
4,760,508 A * 7/1988 Russelloetal. ............. 362/285 6,974,233 Bl  12/2005 Aubrey
5,278,432 A 1/1994 Ignatius et al. 6,974,234 B2 12/2005 Galli
5,337,225 A 8/1994 Brookman 6,975,079 B2 12/2005 Lyset al.
5477442 A * 12/1995 Self ..ccoveviiiiieiinninnnnn. 362/368 7,031,920 B2 4/2006 Dowling et al.
5,548,499 A 8/1996 Zadeh 7,038,398 Bl 5/2006 Lysetal.
5,690,424 A 11/1997 Warshauer et al. 7,038,399 B2 5/2006 Lys et al.
5,698,866 A 12/1997 Doiron et al. 7,042,172 B2 5/2006 Dowling et al.
5,738,436 A 4/1998 Cummings et al. 7,055,994 B2 6/2006 Martin
5,765,940 A 6/1998 Levy 7,132,804 B2* 11/2006 Lysetal. .......cccoo...... 315/292
5,785,418 A 7/1998 Hochstein 7,148,632 B2 12/2006 Berman et al.
5,842,775 A 12/1998 Roorda et al. 2002/0038157 Al 3/2002 Dowling et al.
5,909,955 A 6/1999 Roorda 2002/0048169 Al 4/2002 Dowling et al.
6,009,650 A 1/2000 Lamparter 2002/0070688 Al 6/2002 Dowling et al.
6,016,038 A 1/2000 Mueller et al. 2002/0074559 Al 6/2002 Dowling et al.
6,045,240 A 4/2000 Hochstein 2002/0078221 Al 6/2002 Blackwell et al.
6,059,421 A 5/2000 White et al. 2002/0130627 Al 9/2002 Morgan et al.
6,072,160 A 6/2000 Bahl 2002/0145394 Al 10/2002 Morgan et al.
6,078,257 A 6/2000 Ferraro 2002/0145869 Al 10/2002 Dowling
6,150,774 A 11/2000 Mueller et al. 2002/0152045 Al 10/2002 Dowling et al.
6,166,491 A 12/2000 Tsuchiya et al. 2002/0158583 Al 10/2002 Lys et al.
6,166,496 A 12/2000 Lys et al. 2002/0176259 Al 11/2002 Ducharme
6,211,626 Bl 4/2001 Lysetal 2003/0011538 Al 1/2003 Lys et al.
6,220,722 Bl 4/2001 Begemann 2003/0028260 Al 2/2003 Blackwell
6,292,901 Bl 9/2001 Lys et al. 2003/0053310 Al 3/2003 Sommers
6,318,886 Bl  11/2001 Stopa et al. 2003/0057884 Al 3/2003 Dowling et al.
6,340,868 Bl 1/2002 Lys et al. 2003/0057887 Al 3/2003 Dowling et al.
6,357,893 Bl 3/2002 Belliveau 2003/0076281 Al 4/2003 Morgan et al.
6,367,949 Bl 4/2002 Pederson 2003/0100837 Al 5/2003 Lys et al.
6,450,661 Bl 9/2002 Okumura 2003/0133292 Al 7/2003 Mueller et al.
6,459,919 Bl 10/2002 Lys et al. 2003/0147254 Al 8/2003 Yoneda et al.
6,478,838 B2  11/2002 McSweeney et al. 2003/0185005 Al  10/2003 Sommers et al.
D468,051 S 12/2002 Gaskins et al. 2003/0189826 Al  10/2003 Yoon
D470,613 S 2/2003 Huang 2003/0189828 Al  10/2003 Coushaine
D470,970 S 2/2003 Huang 2003/0203188 Al 10/2003 Bunyan
D471,657 S 3/2003 Huang 2003/0222587 Al 12/2003 Dowling et al.
6,528,954 Bl 3/2003 Lys et al. 2004/0027832 Al 2/2004 Hyder
6,548,967 Bl 4/2003 Dowling et al. 2004/0036006 Al 2/2004 Dowling
D474,559 S 5/2003 Huang 2004/0052076 Al 3/2004 Mueller et al.
6,561,689 Bl 5/2003 Kidd et al. 2004/0090191 A1 52004 Mueller et al.
6,568,826 Bl 5/2003 Kotovsky 2004/0090787 Al 5/2004 Dowling et al.
6,577,080 B2 6/2003 Lys et al. 2004/0105261 Al 6/2004 Ducharme et al.
6,578,986 B2 6/2003 Swaris et al. 2004/0105264 Al 6/2004 Spero
6,580,228 Bl 6/2003 Chen et al. 2004/0116039 Al 6/2004 Mueller et al.
6,608,453 B2  8/2003 Morgan et al. 2004/0120148 Al 6/2004 Morris et al.
6,624,597 B2 9/2003 Dowling et al. 2004/0130909 A1 7/2004 Mueller et al.
6,626,556 B2 9/2003 Galli 2004/0178751 A1 9/2004 Mueller et al.
6,632,006 B1* 10/2003 Rippeletal. ........cc..... 362/366 2004/0212320 Al 10/2004 Dowling et al.
6,654,172 B2 11/2003 Pond etal. 2004/0212993 Al 10/2004 Morgan et al.
D484,270 S 12/2003 Yiu 2004/0228124 Al  11/2004 Reiff et al.
6,712,486 Bl  3/2004 Popovich et al. 2005/0073838 Al* 4/2005 Haugaard etal. .......... 362/225
6,717,376 B2~ 4/2004 Lysetal 2005/0099824 Al 5/2005 Dowling et al.
6,720,745 B2 4/2004 Mueller et al. 2005/0111231 Al 5/2005 Crodian et al.
6,774,584 B2 82004 Lysetal. 2005/0116667 Al 6/2005 Mueller et al.
6,777,891 B2 82004 Lys et al. 2005/0151489 Al 7/2005 Lys et al.
6,781,320 B2 8/2004 Morgan et al. 2005/0169002 Al 8/2005 Steen et al.
6,787,999 B2 9/2004 Stimac et al. 2005/0195602 Al 9/2005 Pan
6,788,011 B2 9/2004 Mueller et al. 2005/0207159 Al 9/2005 Maxik
6,801,003 B2  10/2004 Schanberger et al. 2005/0213352 Al 9/2005 Lys et al.
6,806,659 Bl  10/2004 Mueller et al. 2005/0213353 Al 9/2005 Lys
6,814,464 B2  11/2004 Galli 2005/0218838 Al 10/2005 Lys
6,822,269 B2  11/2004 Horiuchi et al. 2005/0218870 Al 10/2005 Lys
6,840,654 B2 1/2005 Guerrieri et al. 2005/0219872 Al 10/2005 Lys
6,851,831 B2 2/2005 Karlicek, Jr. 2005/0225976 Al 10/2005 Zampini et al.



US 7,703,951 B2

Page 3
2005/0231133 Al 10/2005 Lys 2006/0050509 A9 3/2006 Dowling
2005/0236029 Al 10/2005 Dowling 2006/0076908 Al 4/2006 Morgan
2005/0236998 Al 10/2005 Mueller 2006/0098077 Al 5/2006 Dowling
2005/0237746 Al 10/2005 Yiu 2006/0098438 Al 5/2006 Ouderkirk et al.
2005/0253533 Al 11/2005 Lys et al. 2006/0104058 Al 5/2006 Chemel et al.
2005/0275626 Al 12/2005 Mueller
2005/0276053 Al 12/2005 Nortrup OTHER PUBLICATIONS

2006/0002110 Al 1/2006 Dowling
2006/0012987 A9 1/2006 Ducharme
2006/0016960 Al 1/2006 Morgan
2006/0022214 A1 2/2006 Morgan * cited by examiner

Office Action from Co-Pending U.S. Appl. No. 11/010,840 dated
May 17, 2007.



US 7,703,951 B2

Sheet 1 of 71

Apr. 27,2010

U.S. Patent

og'l

arol

RNEERE!

A /E]

VOILdO

440

av0l

NOLLVOINNANOD

zzl
\ 304N0S

TVNOIS

YIMOd
HOSS300¥d | ANOWIW
W_u._._o%zoo/ NS/ bl
G0l \

JOV4Y3LINI
d3sn

/wNN

/m: /

00!



US 7,703,951 B2

Sheet 2 of 71

Apr. 27,2010

U.S. Patent

00!

00!

00!

00!

¢ Ol

LN 43TIOULNOO
ONILHOM |~ ONILHOIM
0zl
asoz
NN H3TIOHLNOD
ONILHON |~ ONLLHOM —
0z!
~~—080Z
LNA H3TIOHLNOD
ONLLHOM |/ ONLLHOIT
0z!
8802
LN H3TIOHLNOD
ONILHOM |~/ ONILHOI
0z!
v80Z

1474

d3TI0HLNOO
IVHEENGD

/wow
/Sw




U.S. Patent Apr. 27,2010 Sheet 3 of 71 US 7,703,951 B2







U.S. Patent Apr. 27,2010 Sheet 5 of 71 US 7,703,951 B2




U.S. Patent Apr. 27,2010 Sheet 6 of 71 US 7,703,951 B2




U.S. Patent Apr. 27,2010 Sheet 7 of 71 US 7,703,951 B2




US 7,703,951 B2

Sheet 8 of 71

Apr. 27,2010

U.S. Patent

\~’/§~A-\~$~#~&.~ z-25¢
%

£=cee

c—0ge c—9¢t




U.S. Patent Apr. 27,2010 Sheet 9 of 71 US 7,703,951 B2

—




U.S. Patent Apr. 27,2010 Sheet 10 of 71 US 7,703,951 B2

364

FIG. 10
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FIG. 11
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FIG. 12
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FIG. 13
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FIG. 15
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