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ballast housing members that are integrally formed from sheet metal and folded by hand prior to final assembly of the ballast
housing. The wiring box includes bent tabs that pivotally support the ballast housing between operative and inoperative positions to
simplify installation of the luminaire assembly at a site. A hook and rotatable connector are provided to support the wiring box from
a luminaire support member. An optional spacer box Is provided to space the ballast housing from the wiring box as may be
required In certain high wattage applications. The optical assembly Is supported below the ballast housing by a pair of support arms
that depend from the ballast housing and releasably engage with the optical assembly. An optional lens Is mounted to a lower enad

of the optical assembly that automatically pivots relative to the optical assembly upon a manual pulling force applied to the lens.
Methods of making a luminaire assembly are also disclosed.
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LUMINAIRE ASSEMBLY

ABSTRACT
A luminaire assembly includes a ballast housing, a wiring

box mounted on an upper end of the ballast housing, and an optical
assembly mounted on a lower end of the ballast housing. The ballast

housing preferably includes a pair of identically configured ballast

housing members that are integrally formed from sheet metal and
folded by hand prior to final assembly of the ballast housing. The
wiring box includes bent tabs that pivotally support the ballast housing
between operative and inoperative positions to simplify installation of
the luminaire assembly at a site. A hook and rotatable connector are
provided to support the wiring box from a luminaire support member.
An optional spacer box is provided to space the ballast housing from
the wiring box as may be required in certain high wattage applications.
The optical assembly is supported below the ballast housing by a pair
of support arms that depend from the ballast housing and releasably
engage with the optical assembly. An optional lens is mounted to a
lower end of the optical assembly that automatically pivots relative to
the optical assembly upon a manual pulling force applied to the lens.

Methods of making a luminaire assembly are also disclosed.
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Field of the Invention

The present invention relates generally to luminaires and,
more particularly, to a luminaire assembly for use in indoor industnal,
retail and similar lighting environments.

Backgqround of the Invention
Luminaires are designed to produce a predetermined light

distribution pattern in an area to be illuminated, such as areas found in

indoor industrial, retail and similar lighting environments. Typically,
luminaires include a ballast housing for supporting electrical hardware

associated with the luminaire, and an optical assembly mounted to a
lower end of the ballast housing. The optical assembly may include a
lamp socket, a light source mounted in the lamp socket, and a reflector

or refractor for providing the cesired distribution of light from the light
source. A lens may be mounted to a lower end of the optical assembly

to enclose the light source within the reflector or refractor.
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Typically, luminaires are mounted high above the surface
to be illuminated by mounting the luminaire directly to the ceiling or

ceiling supports, by suspending the luminaire from a large hook or

threaded male pendant support that extends downwardly from the

ceiling, or by mounting the luminaire directly to an electrical outlet box.

Manufacturers of luminaires must therefore provide for these different
approaches to mounting of the Iumiﬁaire by either specific adaptation

of the luminaire at the installation site or, alternatively, by providing

mounting adaptors that accommodate the various kinds of installation
requirements that may be encountered by the luminaire. During the
installation process, electrical connections must be established
between the electrical hardware of the luminaire and building power

through the use of either a standard electrical cord and plug or by

through-wiring in the electrical outlet box associated with the luminaire.

In the past, manufacturers of luminaires have typically

shipped at least partially assembled luminaires to the installation site
with the expectation that the luminaire will be supported by one or
more installers during the installation process as the necessary
mechanical and electrical connections are made., Thus, when a

threaded pendent support is used, or the luminaire is mounted directly
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to an electrical outlet box, the luminaire must be manually held in place
while the luminaire is mounted to the appropriate support and the
required wiring connections are made. The installer must therefore
concentrate on supporting the heavy luminaire at the mechanical and
electrical connection site while at the same time being able to access
the various tools required for installation of the luminaire. These tasks
significantly add to the complexity of the installation process and
greatly reduce the efficiency of the installer.

Thus, there is a need for a luminaire assembly that may be

relatively easily installed at a mechanical and electrical connection site
by a single installer. There is also a need for a luminaire assembly that
IS readily adaptable to a variety of mounting alternatives without

requiring a variety of tools to complete the installation process. There

IS yet also a need for a luminaire assembly that does not require the full

weight of the luminaire to be supported by the installer during the

installation process.

Summary of The Invention

The present invention overcomes the foregoing and other
shortcomings and drawbacks of luminaires and methods of installing
luminaires heretofore known. While the invention will be described in

connection with certain embodiments, it will be understood that the
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invention is not limited to these embodiments. On the contrary, the
invention includes all alternatives, madifications and equivalents as
may be included within the spirit and scope of the present invention.

In accordance with the principles of the present invention,
a modular luminaire assembly is provided that includes an elongated
ballast housing, a wiring box mounted to an upper end of the ballast

housing, and an optical assembly mounted to a lower end of the ballast

housing. The ballast housing is adapted to enclose electrical hardware
associated with the luminaire assembly and includes a pair of integral
ballast housing members that are each preferably fabricated from a
single metal sheet. Each of the ballast housing members is preferably
identical in construction and includes either a top panel or a bottom
panel, and a side panel integrally joined to the top or bottom panels.
The side panels are joined to the top and bottom panels through fold
lines that permit the side panels to be folded by hand generally
perpendicularly to the top and bottom panels, Before the folding
operation, the ballast housing members have a configuration that is

easily stackable or nestable.

To assemble the ballast housing, the pair of ballast
housing members are arranged in reverse orientation to join the top

panel and side panel of one of the ballast housing members with the
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bottom panel and side panel of the other ballast housing member.
Upon assembly of the pair of ballast housing members, a pair of
Opening's are formed at the opposite ends of the ballast housing. A pair
of end panels are provided that mount to the opposite ends of the pair
of ballast housing members for covering the openings formed at the
opposite ends of the assembled ballast housing. Alternatively, the end
panels may be formed integrally with the ballast housing members.

In accordance with another aspect of the present
invention, the ballast housing includes a pair of openings on an upper
end that are adapted to receive a pair of bent tabs formed on a lower
end of the wiring box. In this way, the wiring box pivotally supports the
ballast housing between inoperative and operative positions to facilitate
mechanical and electrical connection of the ballast housing with the
wiring box. The wiring box may be shipped and installed prior to the
ballast housing and optical assembly to simplify the installation
process. When the ballast housing and optical assembly are fully
assembled, they are pivotally supported by the tabs of the wiring box in
the inoperative position to permit the necessary electrical connections

to be made. Thereafter, the ballast housing and optical assembly may
be pivoted upwardly and connected to the wiring box through a captive

screw mounted on an upper end of the ballast housing. The wiring box




10

15

20

CA 02292130 1999-12-08

-6 -
may be connected directly to a horizontal support such as a ceiling.

Alternatively, a hook member is provided to mount the luminaire

assembly to a hook support, and a connector is provided to mount the

luminaire assembly to the threaded end of a pendant support.

In accordance with another aspect of the present
invention, the ballast housing includes a pair of support arms that
depend from the side panels to releasably support the optical
assembly. During assembly of the luminaire assembly, the optical
assembly is joined to a lower end of the ballast housing simply by
pivoting lower ends of the support arms toward each other to engage
mounting flanges provided on a top panel of the reflector or refractor.
In this way, the optical assembly may be quickly and easily assembled

with the ballast housing at the installation site.

In accordance with yet another aspect of the present

iInvention, the optional lens is biased toward and into engagement with
a lower end of the optical assembly through a spring mechanism. A
grasping member extends through the lens and has one end connected

to the spring mechanism. When the lens is manually pulled away from
the lower end of the optical assembly by the grasping member, the lens

automatically rotates relative to the optical assembly upon sufficient
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clearance from the lower end of the optical assembly. In this way, the
relamping procedure is greatly simplified.

The above and other objects and advantages of the
present invention shall be made apparent from the accompanying
drawings and the description thereof.

Brief Description of the Drawings

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate embodiments of the
invention and, together with a general description of the invention
given above, and the detailed description of the embodiments given
below, serve to explain the principles of the invention.

Fig. 1 is a perspective view illustrating a luminaire
assembly in accordance with the principles of the present invention,
including a ballast housing, a wiring box mounted on an upper end of
the ballast housing, and an optical assembly mounted on a lower end
of the ballast housing;

Fig. 2 is a perspective view illustrating a pair of nestable
ballast housing members for forming the ballast housing illustrated in
Fig. 1:

Fig. 2A is a partial perspective view of an alternative

ballast housing member including an integral end panel;
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Fig. 3 is an exploded, disassembled view of the luminaire
assembly illustrated in Fig., 1;

Fig. 4 is a partial cross-sectional view taken along line
4-4 of Fig. 1, illustrating a hook member connected to the wiring box

5 for supporting the luminaire assembly from a support member;

Fig. ©is a view similar to Fig. 4, illustrating direct
mounting of the wiring box to a horizontal support and a pivotal
connection between the wiring box and the ballast housing;

Fig. B5A iIs a view similar to Fig. 5, illustrating a spacer box

10 mounted on an upper end of a wiring box for supporting the luminaire
assembly illustrated in Fig. 1;

Fig. 6 is a partial exploded perspective view illustrating a
connector member for mounting the luminaire assembly to a support
member;

15 Fig. 7 is a view similar to Fig 6 illustrating attachment of
the connector member to an upper end of the wiring box;

Fig. 8is a partial plan view illustrating one embodiment
for mounting a lens to a lower end of the optical assembly;

Fig. 9 is a cross-section view taken along line 9-9 of Fig. 8:

20 Fig. 10 is a view similar to Fig. 9, illustrating pivoting of

the lens relative to the optical assembily;
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Fig. 11 is a view similar to Fig. 8, illustrating an alternative

embodiment for mounting the lens to the lower end of the optical

assembly: and
Fig 12 is a view similar to Fig. 11, illustrating a second

alternative embodiment for mounting the lens to the lower end of the

optical assembly.
Detailed Description of Specific Embodiments

With reference to the figures, and to Fig. 1 in particular, a
luminaire assembly 10 is shown in accordance with the principles of

the present invention for distributing light in an area to be illuminated,

such as areas found in indoor industnal, retail and similar lighting
environments. Luminaire assembly 10 includes an elongated ballast
housing 12 for enclosing a ballast transformer (not shown), capacitor
(not shown) and other electrical hardware (not shown) typically
associated with luminaires as known by those skilled in the art. A
wiring box 14 is mounted on an upper end of the ballast housing 12 for
pivotally supporting the ballast housing 12 between operative and
Inoperative positions as will be described in greater detail below. An

optical assembly 16, including a reflector or refractor 18, a lamp socket

20, a light source 22 mounted in lamp socket 20 (Figs. 8-10 and 12), and

an optional lens 24 (Figs. 8-12), is supported on a lower end of the
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ballast housing 12. In accordance with the principles of the present
invention, luminaire assembly 10 is modular in construction to permit
the luminaire housing 12, wiring box 14, and optical assembly 16 to be
assembled and installed independently of each other to simplify

5 assembly and instaliation of the luminaire assembly 10 at a site.
Referring to Figs. 1-3, ballast housing 12 includes a pair of
Integral ballast housing members 26a, 26b that are each preferably

fabricated from a single metal sheet through a die-cutting or other

known forming operation. Each of the ballast housing members 26a,

10 26D is preferably identical in construction and includes either a top
panel 283 or bottom panel 28b of generally U-shaped cross-section,
and an associated side panel 30 integrally joined to the top or bottom
panels 28a, 28b through a fold line 32. Fold lines 32 preferably
comprise a plurality of openings 34 (Fig. 2) formed through the

15 thickness of the ballast housing members 26a, 26b, such as apertures,
slits or slots, or may be scored, debossed or otherwise weakened lines,
that permit the side panels 30 to be folded by hand generally
perpendicular to the top and bottom panels 28a, 28b, as shown most
clearly in Figs. 1 and 3.

20 As best understood with reference to Fig. 2, each of the

ballast housing members 26a, 26b is preferably initially fabricated in an
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easily stackable or nestable configuration to permit compact storage of
the ballast housing members 26a, 26b and to simplify shipping of the
parts prior to final assembly of the ballast housing 12 as described in
detail below. It will be appreciated that reference herein to a "top" panel

5 or a "bottom" panel in connection with ballast housing panels 26a, 26b
is used merely to simplify description of the ballast housing 12, as the
top and bottom panels 28a, 28b are structurally identical in a preferred
embodiment of the present invention.

Further referring to Figs. 1-3, each of the top and bottom

10 panels 28a, 28b of ballast housing members 26a, 26b preferably

Includes a substantially planar wall 36, and a pair of spaced side walls
38 extending away from the planar wall 36 along opposite side margins
40. A flange wall 42 extends outwardly from each side wall 38, and &

pair of spaced end walls 44 extend away from the planar wall 36 along

15 opposite end margins 46. After initial fabrication, i.e., before any
folding operation by hand, the side panels 30 of the ballast housing
members 26a, 26b preferably lie in a plane that is substantially parallel

to the planar walls 36 of the top and bottom panels 28a, 28b, as best

understood with reference to Fig. 2, to provide the advantageous
20  stacking or nesting configuration of the ballast housing members 2643,

26b as described above. Of course, other configurations of the top and

e e e e - B e e e e ———s
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bottom panels 28a, 28b and side panels 30 are possible without
departing from the spirit and scope of the present invention. A plurality
of elongated slots 48 are formed through the thickness of the ballast

housing members 26a, 26b to provide convection air cooling for the

electrical hardware (not shown) mounted within ballast housing 12
during use of the luminaire assembly 10 as will be appreciated by those
skilled in the art.

Referring to Fig. 3, assembly of ballast housing 12 will
now be described. As described above, the ballast housing members
26a , 26b are initially fabricated to have the stackable or nestable
cénfiguration of Fig. 2. When assembly of the ballast housing 12 is

required etther at the factory or at an installation site, the side panels 30

of ballast housing member 26a, 26b are folded by hand along fold lines
32 to lie substantially perpendicular to the top and bottom panels 283,

28b. The pair of ballast housing members 26a, 26b are arranged in

reverse orientation as shown in Fig. 3 to permit the side panel 30 of
ballast housing member 26b to be joined with the top panel 28a of
ballast housing member 26a, and the side panel 30 of the other ballast

housing member 26a to be joined with the bottom panel 28b of ballast

housing member 26b. Suitable fasteners (not shown) are provided that

extend through aligned apertures 50 formed in the abutting flange walls

A e T S R AT e D e e e e —
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42 of the ballast housing members 26a, 26b to join the ballast housing
members 26a, 26b in the form of ballast housing 12.

Upon assembly of the ballast housing members 26a, 26b
as described above, a pair of openings, indicated generally at 52 (Fig.
3), are formed at the opposife ends of the ballast housing 12. A pair of
ends panels 54 are provided that mount to the opposite ends of the
ballast housing members 26a, 26b for covering the openings 52 formed
at the opposite ends of the assembled ballast housing 12.

In accordance with one embodiment of the present

invention, as best understood with reference to Fig. 3, each of the end

walls 44 includes a pair of elongated openings 56 and a central
aperture 58 formed through the thickness of the end walls 44, Each
end panel 54 includes a pair of offset tabs 59 formed at one end that
register with and are received in a respective pair of the elongated
openings 56 formed in the ends walls 44. The offset tabs 59 and
elongated openings 56 permit the ends panels 54 to generally pivot to a
closed position over the openings 52 formed at the opposite ends of
the assembled ballast housing 12 as shown in Fig. 1. The other end of
each end panel 54 preferably includes a notch 60 (Fig. 3) for receiving

a suitable fastener 62 (Fig. 1) that extends through the notch 60 and &

respective central aperture 58 formed in the end walls 44, The
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fasteners 62, in combination with the cooperation of the offset tabs 59
and elongated openings 56 at the opposite end of each end panel 54,
retain the ends panels 54 in the closed position as shown in Fig. 1.
In accordance with an alternative embodiment of the
present invention as shown in Fig. 2A, end panels 64 may be formed

integrally with the ballast housing members 26a, 26b. Fold lines 66 are

formed through the thickness of the ballast housing members 26a, 26b
to permit the integral end panels 64 to be folded by hand generally
perpendicular to the top and bottom panels 28a, 28b for closing the
openings formed at the opposite ends of the assembled ballast housing
12. Fold lines 66 preferably comprise a plurality of openings 67 formed
through the thickness of the ballast housing members 263, 26b, such as
apertures, slits or slots, or may be scored, debossed or otherwise
weakened lines, that permit the end panels 64 to be folded by hand.
The integral end panels 64 may also be fastened at one end through
suitable fasteners (not shown) to the ballast housing members 26a, 26b
as described in detail above and shown in Fig. 1.

Referring now to Figs. 1, 3-5 and 5A, wiring box 14 is
preferably formed of a single metal sheet and includes a top panel 68, a
pair of side panels 70 and a pair of end panels 72 that form an opening

74 (Fig. b) at a lower end of the wiring box 14. In accordance with one
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aspect of the present invention, ballast housing 12 includes a pair of
openings /76 formed on an upper end that are adapted to receive a pair
of bent tabs 78 form;ad on a lower end of the wiring box 14 as indicated
by arrow 79 in Fig. 3. The pair of tabs 78 of wiring box 14 cooperate
with the pair of openings 76 of ballast housing 12 to pivotally support
the ballast housing 12 between an inoperative position as shown in Fig.
b wherein an internal wiring chamber 80 of the wiring box 14 is
exposed, and an operative position as shown in Figs. T and 4 wherein
the opening 74 at the lower end of the wiring box 14 is closed by the

upper end of the ballast housing 12.

In the inoperative position, internal wiring 82 within wiring
box 14 may be electrically connected to wiring 84 connected with the
electrical hardware (not shown) of the luminaire assembly 10 through
electrical connector blocks 86 (Fig, 5) or other connector hardware (not
shown) known by those skilled in the art. In this way, the wiring box 14
of luminaire assembly 10 may be shipped and installed prior to the
ballast housing 12 and optical assembly 16. When the ballast housing
12 and optical assembly 16 are fully assembled as described in detail

below, they are simply pivotally supported by the tabs 78 of the wiring

box 14 in the inoperative position as described in detail above to permit
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the necessary electrical connections to be made within the wiring box

14,

To facilitate mounting of the ballast housing 12 to the
wiring box 14 in the operative position as shown in Figs. 1 and 4, the
upper end of ballast housing 12 preferably includes a captive (i.e., self-
threading) screw 88 (Figs. 4 and 5) that cooperates with a flange
member 90 formed on a lower end of the wiring box 14. The flange

member 90 of wiring box 14 is adapted to engage the captive screw 88

when it is fully fastened to support the ballast housing 12 in the
operative position. The flange member 90 preferably includes an
elongated notch 92 (Fig. 3) that is adapted to slidably receive a shank of
the screw 88 before it is fully fastened to retain the ballast housing 12 in
the operative position.

During installation of the luminaire assembly 10, the wiring
box 14 may be initially separately mounted directly to a horizontal

support 94, such as a ceiling, through fasteners 96 that extend

upwardly through a pair of apertures 98 formed in the top panel 68 of
the wiring box 14 as shown in Fig. 5. Alternatively, the wiring box 14
may be suspended from a hook support 100 through an associated

hook member 102 as shown in Figs. 1, 3 and 4.
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In accordance with this aspect of the present invention,

the hook member 102 includes a lower end adapted to support wiring
box 14, and an upper end adapted to be supported by the hook support
100. More particularly, as shown most clearly in Figs. 3 and 4, hook
member 102 includes a support flange 104 formed on its lower end,
and a hook-forming flange 106 formed on its upper end that extends
generally transverse to the support flange 104. The hook-forming
flange 106 includes an elongated opening 108 for receiving the hook
support 100 through the opening 108, and a bendable tab 110 that at
least partially closes the opening 108 in a closed position of the
bendable tab 110. A tool-receiving slot 112 is formed adjacent the

bendable tab 110 for receiving a tool, such as a tip of screwdriver 114
(Fig 4), to bend the tab 110 to the closed position.

The wiring box 14 includes an elongated slot 116 formed
in the top panel 68 for receiving the support flange 104 within the
wiring box 14. The support flange 104 extends generally parallel to
and supports the top panel 68 of the wiring box 14, and the hook-
forming flange 106 extends through the elongated slot 116 of the wiring

box 14 generally transverse to the top panel 68. A fastener 118 (Fig, 4)

may be provided to secure the support flange 104 to the top panel 68 of

the wiring box 14.
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In accordance with another aspect of the present
invention, a connector 120 (Figs. 6 and 7) is provided to mount the
wiring box 14 to a pendant support 122 that terminates in a threaded
end 124. The top panel 68 of wiring box 14 includes a knockout 126
(Fig. 3) that forms a keyhole opening 128 in the top panel 68 when the

knockout 126 is manually removed. The keyhole opening 128

preferably includes a circular opening 130 and a pair of opposite
notches 132 extending radially outwardly from the circular opening
130. The pair of apertures 98 described above that are formed in the
top panel 68 of wiring box 14 are preferably angularly offset by an
angle "¢" (Fig. 6) from a longitudinal axis 134 of the keyhole opening
128. Preferably, the pair of apertures 98 are angularly offset by an
angle of 45° relative to the longitudinal axis 134 of the keyhole opening
128.

The connector 120 includes a pair of upper tabs 136 that
extend radially outwardly from the connector 120, and are preferably
diametrically opposed. A lower pair of tabs 138 also extend radially
outwardly from the connector 120 and are spaced axially from the

upper pair of tabs 136. Preferably, the lower pair of tabs 138 are
diametrically opposed, and are angularly offset from the upper pair of

tabs 136 by an angle of 45°. The lower pair of tabs 138 include
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threaded bores 140 for receiving fasteners 142 (Fig. 7) as described in

detail below.

The connector 120 preferably includes a partially threaded

bore 144 that is adapted to thread to the threaded end 124 of the

pendant support 122. The c‘onnector 120 is inserted through the
keyhole opening 128 formed in the top panel 68 of the wiring box 14,
with the lower pair of tabs 138 in registry with and extending through
the pair of notches 132. Upon rotation of the connector 120 relative to
the wiring box 14, the threaded bores 140 of the lower pair of tabs 138
register with the pair of angularly offset apertures 98 formed in the top
panel 68 of the wiring box 14 for receiving the fasteners 142, Rotation
of the connector 120 relative to the wiring box 14 also permits the
upper pair of tabs 136 to cover the notches 132 formed in the top panel
68 of the wiring box 14.

Wiring box 14 includes a pair of knockouts 146 on each of
the side panels 70 and end panels 72 to permit through-wiring of the
luminaire assembly 10 as will be appreciated by those skilled in the art.
An opening 148 (Figs, 1 and 3) is formed on the top panel 68 to permit
an electrical cord and plug or conductor 150 (Fig. 1) to extend from the

wiring box 14 to electrically connect with an electrical power outlet (not

shown).
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In accordance with another aspect of the present
iInvention, an optional spacer box 152 (Fig. 5A) is provided to mount
ballast housing 12 in spaced relationship from the wiring box 14, as
may be required to provide a heat barrier to maintain 90°C rated
supply-wire 82 (Fig. 5) within the wiring box 14. More particularly,
spacer box 152 is preferably formed identically to wiring box 14 from a
single metal sheet, and includes a top panel 154, a pair of side panels
156 and a pair of end panels 158 that form an opening 160 at a lower
end of the spacer box 152.

As best understood with reference to Fig. 5A, spacer box
152 includes a pair of openings 162 formed on its upper end that are
adapted to receive the pair of bent tabs 78 formed on a lower end of
the wiring box 14, Spacer box 152 includes a pair of bent tabs 164
formed on a lower end that are adapted to cooperate with the pair of
openings 76 formed on the upper end of ballast housing 12 to support
the ballast housing 12 in the operative position as shown in Fig. S5A.
Spacer box 152 includes a flange member 166 that engages captive
fastener 88 connected to ballast housing 12 when it is fully tightened.
A fastener 167 is provided to engage the flange member 90 of wiring

box 14 with an upper end of spacer box 152 as shown in Fig. 5A. It will

be appreciated that depending on the wattage of luminaire assembly
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10, one or more spacer boxes 152 may be required to maintain the
90°C rated supply-wire 82 (Fig. 5) within the wiring box 14.

Referring now to Figs. 1 and 3, mounting of optical
assembly 16 to the ballast housing 12 will now be described. As best
understood with reference to Fig. 3, the side panels 30 of the ballast
housing members 26a, 26b preferably include a plurality of vertically
spaced openings 170 formed through the thickness of the side panels
30. A pair of support arms 172 are provided that are releasably
engageable at their respective upper ends with the plurality of openings
170. Preferably, the support arms 172 include offset flanges 174
formed on the respective upper ends that are pivotally received in the
openings 170 of the ballast housing members 26a, 26b. The reflector
or refractor 18 of optical assembly 16 includes a top panel 176 and a
pair of spaced mounting flanges 178 that extend upwardly from the top
panel 176 and are adapted to releasably engage with lower ends of the
support ar'ms 172 to support the optical assembly 16 below the ballast
housing 12 as shown in Fig. 1. Preferably, the lower ends of the
support arms 172 terminate in support flanges 180 that extend

generally transverse to the support arms 172 and are received in

openings 182 formed in the mounting flanges 178 of the optical

assembly 16. The support flanges 180 preferably include

------
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protuberances 184 (Fig. 3) that releasably engage with the openings
182 in the mounting flanges 178 to support the optical assembly 16
below the ballast housing 12.

During assembly of the luminaire assembly 10, the lamp

socket 20 is mounted to the lower end of the ballast housing 12
through suitable fasteners (not shown). The top panel 176 of optical
assembly 16 includes an opening 186 (Fig. 1) suitably sized for
receiving the lamp socket 20 within an interior of the reflector or
refractor 18. With the lamp socket 20 positioned within the interior of
the reflector or refractor 18, the optical assembly 16 is secured to the
lower end of ballast housing 12 simply by pivoting the lower ends of
the support arms 172 toward each other so that the protuberances 184
on support flanges 180 engage the openings 182 formed on the
mounting flanges 178. In this way, the optical assembly 16 may be
quickly and easily assembled with the ballast housing 12 at the
installation site without fasteners. Of course, suitable fasteners (not

shown) may be provided to securely fasten the support arms 172 to the

side panels 30 of the ballast housing members 26a, 26b after the lower

ends of the support arms 172 have been engaged with the mounting

flanges 178 of the optical assembly 16.
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As best understood with reference to Figs. 8-12,
mounting of the optional lens 24 to the optical assembly 16 will now be
described. In accordance with one aspect of the present invention as

shown in Figs. 8-10, the lens 24 is biased toward and into engagement

with a lower end of the optical assembly 16 through a spring
mechanism 188 connected to the top panel 176 of optical assembly 16.

More particularly, the spring mechanism 188 preferably
iIncludes a pair of rigid arms 190 that are fastened to the top panel 176
of the optical assembly 16. A resilient spring 192 includes a pair of
arms 194 that are connected at respective ends to the pair of rigid arms
190. The spring 192 includes a central coil 196 that provides the
resiliency in the arms 194 as will be appreciated by those skilled in the
art. A grasping member 198 extends through the lens 24 and includes
a pair of loop portions 200a generally aligned with the vertical axis 202
of the optical assembly 16, and a loop portion 200b connected to the
spring mechanism 188 at a position offset from the vertical axis 202 of
the optical assembly 16. Alternatively, as shown in Fig. 12, SPring

mechanism 204 includes a pair of tension springs 206 that are

connected at their respective upper ends to the top panel 176 of optical
assembly 16, and a generally rigid arm 208 centrally connected to the

offset loop portion 200b of grasping member 198. The opposite ends




10

15

20

CA 02292130 1999-12-08

_24 .
of the rigid arm 208 are attached to respective lower ends of the
tension springs 206.

During a relamping procedure, lens 24 is operable to be

manually pulled away from the lower end of the optical assembly 16 by

manual pulling the lower loop portion 200a in a direction generally
parallel to the vertical axis 202 of optical assembly 16, as indicated by
arrow 210 in Figs. 8 and 9. Upon sufficient clearance from the lower
end of the optical assembly 16, lens 24 is operable to simultaneously
pivot relative to the optical assembly 16, as indicated by arrows 212 in
Fig. 10. In this way, the off-center connection of the spring
mechanisms 188, 204 to the loop portion 200b of the grasping member
198 causes the lens 24 to autématically pivot in the direction of arrows
212 upon a manual pulling action on the grasping member 198 in the
direction of arrow 210 to simplify the relamping procedure.

Alternatively, as shown in Fig. 11, a grasping member 214

may extend through the lens 24 at a position offset from the
longitudinal axis 202 of the optical assembly 16. Upon manual pulling
of the grasping member 214 in a direction parallel to the longitudinal
axis 202 of the optical assembly 16, as indicated by arrow 218, the off-

center connection of the grasping member 214 with the lens 24 will
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cause the lens 24 to automatically pivot relative to the optical assembly
16 as described in detail above with reference to Fig. 10.

While the present invention has been illustrated by a

description of various embodiments and while these embodiments

have been described in considerable detail, it is not the intention of the
applicants to restrict or in any way limit the scope of the appended
claims to such detail. Additional advantages and modifications will
readily appear to those skilled in the art. The invention in its broader
aspects is therefore not limited to the specific details, representative
apparatus and method, and illustrative examples shown and described.
Accordingly, departures may be made from such details without
departing from the spirit or scope of applicants’ general inventive
concept.

Having described the invention, what is claimed is;
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1. A luminaire assembly, comprising:

an integral first housing member including a top panel and
a side panel;

an integral second housing member including a bottom
panel and a side panel, wherein said first and second housing members
are operatively connected to form a ballast housing having a pair of
openings at opposite ends thereof;

a patr of end panels operatively connected to said first and

second housing members for covering the openings formed at the

opposite ends of said ballast housing: and
an optical assembly supported below said ballast housing
and operable to distribute light emanating therefrom in an area to be

Hluminated.

2. The luminaire assembly of claim 1 wherein each of said

end panels is integral with one of said first and second housing

members,

3. The luminaire assembly of claim 1 wherein said each of

said first and second housing members is fabricated of 3 single metal

sheet.
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4. The luminaire assembly of claim 1 wherein said first and
second-housing members are fabricated substantially identical in

configuration.

5. The luminaire assembly of claim 1 wherein said top panel
5 isjoined to said side panel through a fold line whereby said top panel

and side panel are foldable relative to each other by hand.

B. The luminaire assembly of claim 5 wherein said bottom

panel is joined to said side panel through a fold line whereby said

bottom panel and side panel are foldable relative to each other by

10 hand.

7. The luminaire assembly of claim 6 wherein each of said

fold lines includes a plurality of openings formed through the thickness

of said first and second housing members.

8. The luminaire assembly of claim 1 wherein each of said

15 top and bottom panels includes a substantially planar wall and a pair of

spaced side walls extending away from said planar wall along opposite

side margins thereof.
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9. The luminaire assembly of claim 8 wherein each of said

top and bottom panels includes a pair of flange walls, wherein each

flange wall extends outwardly from one of said side walls.

10. The luminaire assembly of claim 8 wherein each of said
5 top and bottom panels includes a pair of spaced end walls extending

away from said planar wall along opposite end margins thereof.

11. The luminaire assembly of claim 10 wherein each pair of

spaced end walls includes at least one opening formed through the

thickness thereof.

10 12. The luminaire assembly of claim 11 wherein each of said
end panels includes at least one tab member adapted to be received in

said openings formed in said end walls.

13. The luminaire assembly of claim 12 further including at

least one fastener extending through each end panel and into one of

15 said pair of end walls.
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14. The luminaire assembly of claim 8 wherein each of said
side panels is adapted to lie in a plane substantially parallel to said
substantially planar wall of said top and bottom panels prior to

assembly of said ballast housing.

15. The luminaire assembly of claim 14 wherein said first and

second housing members are nestable prior to assembly of said ballast

housing.
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16. An assembly for use in a luminaire, comprising:

a ballast housing;

a fastening member operatively connected to said ballast
housing; and
5 a wiring box engageable with an upper end of said ballast

housing for pivotally supporting said ballast housing between
iInoperative and operative positions, said wiring box including a flange

member adapted to engage said fastening member when it is fully

fastened to support said ballast housing in the operative position.

10 17. The assembly of claim 16 wherein said flange member

includes a notch adapted to slidably receive said fastening member

before it is fully fastened.

18. The assembly of claim 16 wherein said wiring box

includes a top panel, a pair of side panels, and a pair of end panels

15 forming an opening at a lower end of said wiring box.

19, The assembly of claim 18 wherein said wiring box is

fabricated of single metal sheet.
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20. The assembly of claim 16 wherein said ballast housing

includes at least one opening formed through the thickness thereof

adjacent an upper end of said ballast housing.

21. The assembly of claim 20 wherein said wiring box
includes at least one tab member formed adjacent a lower end thereof
for insertion in said opening formed adjacent the upper end of said
ballast housing to provide a pivotal connection between said wiring

box and said ballast housing.

22. The assembly of claim 16 including a first wiring box
engageable with an upper end of said ballast housing for pivotally
supporting said ballast housing between inoperative and operative
positions, and a second wiring box engageable with an upper end of
said first wiring box, whereby said first wiring box spaces said second

wiring box from said ballast housing.

23. The assembly of claim 22 wherein said first wiring box
includes at [east one opening formed through the thickness thereof

adjacent an upper end of said first wiring box.
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24, The assembly of claim 23 wherein said second wiring box
includes at least one tab member formed adjacent a lower end thereof

for insertion in said opening formed adjacent the upper end of said first

wiring box.

25. The assembly of claim 22 wherein said first and second

wiring boxes are fabricated substantially identical in configuration.
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26. An assembly for use in a luminaire, comprising:
a ballast housing including at least one opening formed
through the thickness thereof adjacent an upper end of said ballast
housing; and

5 a wiring box including at least one tab member formed

adjacent a lower end thereof for insertion in said opening of said ballast
housing for pivotally supporting said ballast housing between

Inoperative and operative positions.

27. The assembly of claim 26 wherein said ballast housing

10 includes a fastening member operatively connected to said ballast

housing.

28. The assembly of claim 27 wherein said wiring box

Includes a flange member adapted to engage said fastening member

when it is fully fastened to support said ballast housing in the operative

15 position.
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29. The assembly of claim 28 wherein said flange member

iIncludes a notch adapted to slidably receive said fastening member

before it is fully fastened.

30. The assembly of claim 26 wherein said wiring box

includes a top panel, a pair of side panels, and a pair of end panels

forming an opening at a lower end of said wiring box.
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31. An assembly for use in a luminaire, comprising:

a ballast housing;

a wiring box mounted to an upper end of said ballast
housing, said wiring box including a keyhole opening formed on an
upper end thereof having a generally circular aperture and a pair of
notches extending radially outwardly from said circular aperture; and

a connector mounted to the upper end of said wiring box
and adapted to be engaged with a support member for supporting the
wiring box, said connector including an upper pair of tabs extending
radially outwardly therefrom and a lower pair of tabs spaced axially
from said upper pair of tabs, and extending radially outwardly from said
connector,

whereby said connector is operable to be inserted through
said keyhole opening with said lower pair of tabs extending through
said pair of notches and, upon rotation of said connector, said upper
pair of tabs covering said pair of notches formed on the upper end of
said wiring box and said lower pair of tabs underlying said upper end of
said wiring box angularly offset from said pair of notches to support

sald wiring box from said connector.
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32. The assembly of claim 31 wherein one of said pair of
notches is formed diametrically opposite the other of said pair of

notches.

33. The assembly of claim 32 wherein one of said upper pair

5 of tabs is formed diametrically opposite the other of said upper pair of

tabs.

34, The assembly of claim 33 wherein one of said lower pair

of tabs is formed diametrically opposite the other of said lower pair of

tabs.

10 35. The assembly of claim 34 wherein said upper pair of tabs

Is angularly offset from said lower pair of tabs.

36. The assembly of claim 31 further including a pair of
openings formed on the upper end of the wiring box, wherein said pair

of openings is angularly offset from a longitudinal axis of said keyhole

15 opening.
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37. The assembly of claim 36 wherein said lower pair of tabs
include threaded bores for receiving a pair of fasteners extending
through the pair of openings formed on the upper end of said wiring

box when said lower pair of tabs and said pair of openings are aligned

upon rotation of said connector relative to said wiring box.

38. The assembly of claim 31 wherein said connector includes

a bore extending axially therethrough.

39. The assembly of claim 38 wherein said bore is at least

partially threaded.

40. The assembly of claim 35 wherein said upper pair of tabs

Is angularly offset about 45° from said lower pair of tabs.

41, The assembly of claim 36 wherein said pair of openings
formed on the upper end of the wiring box is angularly offset about 45°

from the longitudinal axis of said keyhole opening.
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q2. An assembly for use in a luminaire, comprising:

a ballast housing;

a wiring box mounted to an upper end of said ballast
nousing; and

a hook member having a lower end supporting an upper
end of said wiring box and an upper end adapted to be supported by a
support member, the upper end of said hook member including an
elongated opening for receiving the support member therethrough and

a bendable tab operable to at least partially close said elongated

opening in a closed position of said bendable tab.

43, The assembly of claim 42 wherein said hook member
Includes a support flange formed on the lower end thereof and an
iIntegral hook-forming flange formed on the upper end thereof

extending generally transverse to said support flange.

a4. The assembly of claim 42 wherein said hook member
includes a tool-receiving slot formed adjacent said bendable tab for

receiving a tool to bend said tab to the closed position.
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45. The assembly of claim 43 wherein said wiring box
includes an elongated slot formed on the upper end thereof for
receiving said support flange within said wiring box and permitting said
support flange to extend generally parallel to the upper end of said
wiring box with said hook-forming flange extending generally

transverse to the upper end of said wiring box.

460. The assembly of claim 45 further including a fastener
extending through the upper end of said wiring box and into said

support flange.
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47. A luminaire assembly, comprising:

a ballast housing including a top panel, a bottom panel,
and a pair of opposite sides panels, each of said side panels including
a plurality of spaced openings formed therein:

a pair of elongated support arms depending from said
ballast housing, each of said support arms including an upper end
releasably engageable with said openings formed in said side panels
and a lower end terminating in a support flange; and

an optical assembly including a pair of upstanding
mounting flanges adapted to releasably engage with said support
flanges, whereby said optical assembly is supported below said ballast
housing upon engagement of said support flanges with said mounting

flanges.

48. The luminaire assembly of claim 47 wherein said optical

assembly includes one of a reflector and a refractor, a light socket
extending into said one of a reflector and a refractor, and a light source

mounted in said light socket.

49. The luminaire assembly of claim 48 further including a

lens mounted on a lower end of said one of a reflector and a refractor.
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50. The luminaire assembly of claim 47 wherein each support
arm includes an offset flange formed on the upper end thereof for

insertion in one of said openings formed in the side panels.

51. The luminaire assembly of claim 50 wherein said support
5  flange formed at the lower end of each support arm extends generally

transverse to said support arm.

52. The luminaire assembly of claim 51 wherein each
upstanding mounting flange of said optical assembly includes an
opening formed therethrough adapted to receive said support flange of

10 sald support arms.

53. The luminaire assembly of claim 52 wherein each of said
support flanges includes a protuberance adapted to releasably engage

with said openings formed in said mounting flanges.

- rurana
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54, A luminaire assembly, comprising:

a ballast housing;

an optical assembly supported by said ballast housing;

and

5 a lens supported on a lower end of said optical assembly
and biased toward and into releasable engagement with said optical
assembly, said lens being operable to be manually pulled away from
the lower end of said optical assembly in a direction generally parallel
to the vertical axis of said optical assembly thereby establishing

10 clearance between said lens and the lower end of said optical

assembly, and simultaneously pivoting relative to said optical assembly
upon sufficient clearance being established between said lens and the
lower end of said optical assembly, to permit relamping of said optical

assembly without detaching said lens from said optical assembly.

15 55. The luminaire assembly of claim 54 including a spring

mechanism operatively connected to said optical assembly and said

lens for biasing said lens toward said optical assembly.
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586. The luminaire assembly of claim 55 including a grasping

member operatively connected to said spring mechanism and said lens

to permit said lens to be manually pulled away from the lower end of

said optical assembly.

57. The luminaire assembly of claim 56 wherein said grasping

member extends through said lens.

58. The luminaire assembly of claim 57 wherein a portion of
said grasping member is generally aligned with the vertical axis of said

optical assembly.

9. The luminaire assembly of claim 57 wherein a portion of
sald grasping member is offset from the vertical axis of said optical

assembly.
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60. A luminaire assembly, comprising:

a ballast housing;

an optical assembly supported by said ballast housing;

a spring mechanism operatively connected to said optical
assembly;

a lens adapted to be supported on a lower end of said
optical assembly; and

a grasping member operatively connected to said spring
mechanism and said lens, wherein said lens is biased toward and into
releasable engagement with said optical assembly by cooperation of
said spring mechanism and said grasping member, and further wherein

sald lens is operable to be manually pulled away from the lower end of

said optical assembly in a direction generally paralle!l to the vertical axis
ot said optical assembly thereby establishing clearance between said
lens and the lower end of said optical assembly and simultaneously

pivoting relative to said optical assembly upon sufficient clearance

being established between said lens and the lower end of said optical

assembly to permit relamping of said optical assembly.

61. The luminaire assembly of claim 60 wherein said grasping

member extends through said lens.
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62. The luminaire assembly of claim 61 wherein a portion of

sald grasping member is generally aligned with the vertical axis of said

optical assembly.

63. The luminaire assembly of claim 62 wherein said grasping
member is connected to said spring mechanism at a position offset

from the vertical axis of said optical assembly.

64. The luminaire assembly of claim 61 wherein a portion of

said grasping member is offset from the vertical axis of said optical

assembly.

65. The luminaire assembly of claim 64 wherein said grasping

member is connected to said spring mechanism at a position offset

from the vertical axis of said optical assembly.
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66. A method of making a luminaire assembly, comprising:
providing a first housing member including an integral top panel and a

side panel;
providing a second housing member including an integral bottom panel

and a side panel;
operatively connecting the first and second housing members to form a

ballast housing having a pair of openings at opposite ends thereof, with the
side panel of the first housing member operatively connected to the bottom
panel of the second housing member, and with the side panel of the secona
housing member operatively connected to the top panel of the first housing
member;

providing a pair of end panels;

operatively connecting the pair of end panels to the first and second

housing panels for covering the openings formed at the opposite ends of the

ballast housing; and
supporting an optical assembly from the ballast housing for distributing

light emanating therefrom in a desired pattern on a surface to be

illuminated.

67. The method of claim 66 further including the step of die cutting each of

the first and second housing members from a single metal sheet.

68. The method of claim 67 wherein said die cutting step includes die

cutting the first and second housing members to be shaped substantially

identical.
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69. The method of claim 66 wherein the top panel is joined to the side
panel through a fold line whereby the top panel and side panel are foldable

relative to each ether by hand.

70.  The method of claim 66 wherein the bottom panel is joined to the side
panel through a fold line whereby the bottom panel and side panel are

foldable relative to each other by hand.

/1. The method of claim 66 further including the step of nesting the first
and second housing members prior to assembly of the ballast housing.

/2. The method of claim 66 further including the step of suspending the
optical assembly from the ballast housing through a pair of support arms
that releasably engage each of the side panels and an upper end of the

optical assembly.

/3. The method of claim 66 further including the step of mounting a lens

to a lower end of the optical assembly.

74. The method of claim 66 further including the step of pivotally mounting
a first wiring box to the top panel.

/5. The method of claim 74 further including the step of mounting a

second wiring box to an upper end of the first wiring box.

76. The method of claim 74 further including the step of mounting a hook

member to an upper end of the first wiring box.
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/7. The method of claim 76 further including the step of providing an
elongated slot in the hook member for receiving a support member
therethrough and a bendable tab operable to substantially close peripheral

edges of the elongated slot in a closed position of the bendable tab.

/8. A method of making a luminaire assembly, comprising:

providing a ballast housing;
supporting an optical assembly from the ballast housing for distributing

light emanating therefrom in a desired pattern on the surface to be
illuminated; operatively connecting a lens to a lower end of the optical
assembly; and biasing the lens toward and into releasable engagement with
the optical assembly;

wherein the lens is operable to be manually pulled away from the

lower end of the optical assembly in a direction generally parallel to the
vertical axis of the optical assembly, thereby establishing clearance between

the lens and the lower end of the optical assembly, and simultaneously
pivoting relative to the optical assembly upon sufficient clearance being
established between the lens and the lower end of the optical assembly, to

permit relamping of the optical assembly.
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