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CEILING LIGHT DIFFUSER SYSTEM
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ration of California
Filed Apr. 12, 1965, Ser. No. 447,121
© 12 Claims. (Cl. 240—9)

ABSTRACT OF THE DISCLOSURE

A light diffuser system suspended from a ceiling below
a light source and having a framework of inverted T-
bars defining rectangular openings, channel-shaped mem-
bers or a frame structure supporting light diffusers across
the openings such that the diffusers lie in a plane contigu-
ous the plane of the upper ends of the wertical T-bar
flanges to substantially entirely eliminate T-bar shadow
cast by the light source on the diffusers.

The present invention relates to lighting systems, and
more particularly to systems and apparatus for diffusing
light originating from lighting fixtures such as those sus-
pended from ceilings.

Tllumination derived from fluorescent and similar light-
ing fixtures mounted on a ceiling have been distributed
through the use of diffusers carried by a supporting
structure suspended from the ceiling below the lighting
fixtures. The fluorescent lights or lamps have cast
shadows of portions of the supporting structure on the
diffusers, resulting in non-uniform illumination on the
light transmitting diffuser elements. If the supporting
structure includes inverted T-bar members, shadows of
the vertical central webs of the T-bars are. cast on the
diffuser elements. Moreover, portions of the T-bars are
readily visible and unsightly. Their appearance can be
improved by painting them a suitable color, but such
painting increases the cost of the system. )

Accordingly, it is an object of the present invention
to provide a light diffuser system embodying an inverted
T-bar supporting frame structure, in which substantially
no shadow of the inverted T-bars is cast on the diffusion
members by the light source thereabove, insuring uniform
light distribution over the light transmitting areas of the
diffuser assembly.

Another object of the invention is to provide a light
diffuser system embodying an inverted T-bar supporting
frame structure, in which light shadows on the diffuser
members are eliminated, and in which the T-bars them-
selves are substantially concealed from view, thereby
eliminating the need for their painting or other subse-
- quent treatment.

A further object of the invention is to provide a light
diffuser system in which the diffuser members are sup-
ported in such manner with respect to their supporting
structure as to eliminate the casting of shadows on the
diffuser members, and in which the supporting devices
for the diffuser members substantially or completely
cover or conceal the supporting structure itself.

An additional object of the -invention is to provide a
light diffuser system in which the diffuser members are
supported in such manner with respect to their support-
ing structure as to eliminate the casting of shadows on
the diffuser members, the system being relatively simple,
economical and pleasing to the eye.

This invention possesses many other advantages, and
has other objects which may be made more clearly
apparent from a consideration of several forms in which
it may be embodied. Such forms are shown in the draw-
ings accompanying and forming part of the present
specification. These forms will now be described ‘in detail
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for the purpose of illustrating the general principles of
the invention; but it is to be understood that such detailed
description is not to be taken in a limting sense, since
the scope of the invention is best defined by the ap-
pended claims.

Referring to the drawings:

FIGURE 1 is an isometric, exploded view of a system
embodying the invention, including a supporting frame
structure and a diffuser assembly disclosed below the
structure;

FIG. 2 is a vertical section through the lighting system
disclosed in FIG. 1, with the diffuser assemblies in as-
sembled position on the supporting structure;

FIG. 3 is an enlarged vertical section of a portion of
the apparatus disclosed in FIG. 2;

FIG. 4 is a view similar to FIG. 3 of 3 modified form
of apparatus;

FIG. 5 is a vertical section through a known lighting
system, and corresponding to FIG. 2.

The apparatus or system disclosed in the drawings can
be used to cover substantially the entire area of a ceiling
C, if desired, for the purpose of diffusing light emanating
from a plurality of fixtures F mounted on the ceiling.
As shown in FIG. 2, parallel rows of lighting fixtures
F are carried from the ceiling and a light diffuser ap-
paratus D is suspended from the ceiling in spaced rela-
tion to and below the fixtures so as to fully cover the
latter and diffuse the light emanating from the fluorescent
tubes or lamps L mounted on the fixtures.

A supporting frame structure 10 is suspended from
the ceiling. As specifically disclosed, this frame structure
includes longitudinally arranged horizontal members 11
which are in parallel relation to each other and which
may extend the entire length of the ceiling, if desired.
Each horizontal member is of inverted T cross section,
comprising a’ T-bar having a vertical flange or web 12
and opposed lower horizontal flanges 13 integral with
the lower end of the latter. Interconnecting the longitu-
dinal supporting members or T-bars 11 are cross support-
ing members, spreaders or separators 14 which are also
in the form of inverted T-bars. These cross T-bars are of
a proper length to separate the longitudinal bars 11 and
maintain them in parallel spaced relation to one another.
The cross T-bars 14 are of the same cross-sectional
dimension and of the same shape as the longitudinal
T-bars 11, and each includes a vertical flange or web 12
and lower opposed horizontal flanges 13 integral with
its lower end.

The longitudinal T-bars and cross T-bars are suitably
secured together in a known manner, and are suspended
from the ceiling C the appropriate distance therebelow in
parallel relation to the ceiling by hanging wires 15, the
upper ends of which are attached to suitable upper con-
nectors 16 secured to the ceiling, and the lower end of
which are suitably attached to the T-bars 11 or 14, as
by passing them through holes 17 in the upper portions
of their vertical webs 12 and then twisting each wire
upon itself, as disclosed in the drawings. The cross-
members or spreaders 14 are secured to the longitudinal
members 11 in appropriate spaced relation to form rec-
tangular or square openings 18 therewith which are
adapted to be covered by the diffuser assembly D. As
shown in FIGS. 1, 2 and 3, this assembly D covers the
rectangular openings, and also hides the supporting frame
structure 19 itself. The diffuser assembly includes T-bar
cover members 19, 20 which are mounted on the T-bars
11, 14 in such manner as to support diffusers 21 across
the rectangular openings 18, the covers also concealing
the T-bars from view.

Each cover and supporting member 19, 20 includes a
lower horizontal web 22, the ends of which merge into
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opposed vertical arms 23 which are spaced apart substan-
tially the width across the horizontal flanges 13 of a T-
bar. The arms have opposed inner ribs 24 projecting from
their inner walls above the central web 22 of the channel
or cover so that the cover can be snapped upwardly over
T-bar, the flanges 13 of the latter snapping through the
ribs 24 to a position therebelow. The arms 23 are flexible
and will expand outwardly sufficiently to allow the flanges
13 to snap relatively through the rib, the arms then con-
tracting or retracting to their original position so as to
retain the ribs 24 over the flanges 13, the flanges then
being preferably closely adjacent to the cover web 22.
With the cover so mounted over a T-bar, the upper ends
25 of the arms terminate a slight distance below the upper
end 26 of the vertical flange or web 12 of the inverted
T-bar.

The covers or channels include longitudinal members
19 adapted to fit over the longitudinal T-bars 11, and
cross channels to covers 20 adapted to fit over the cross
T-bars or spreaders 14. The longitudinal covers 19 have
their arms 23 notched or removed where the covers ex-
tend across the cross members 14, whereas the cross
covers or channels 20 only have a length as to extend
between a pair of parallel longitudinal covers 19, the
ends 28 of each cross cover being disposed closely adja-
cent to the longitudinal members and, in fact, abutting
thereagainst. Actually, the longitudinal and cross covers
19, 20 define rectangular or square openings 30 having
upper edges 25 on which the diffusion members 21 can
be supported. These diffusers, which are preferably of
flat form and made of glass, plastic, or the like, are
larger in area than the area of the opening 30 so that each
diffuser rests upon the upper ends 25 of the arms of
the longitudinal and cross cover members, as disclosed in
FIGS. 2 and 3.

In the assembly of the system illustrated in FIGS. 1, 2
and 3, the supporting frame structure 10, comprising the
inverted longitudinal and cross T-bars 11, 14, is suitably
suspended from the ceiling, after which the longitudinal
and cross channels or covers 19, 20 are fitted upwardly
over the inverted T-bars, the cross members 20 abutting
the longitudinal members 19. The ribs 24 extending in-
wardly from the arms 23 of each channel member 19,
20 snap upwardly over the lower horizontal flanges 13
of each T-bar, whereby the covers are retained in assem-
bled position on the T-bars. Each diffuser member 21
can then be moved through the rectangular or square
opening 30 defined by the longitudinal and cross cover
members and placed upon the upper ends or edges 25
of the arms defining its companion opening, each diffuser
lying in a plane which is close fo the horizontal plane
in which the upper ends 26 of the T-bars 11, 14 lie.

The cover members 19, 20 support the diffusers in an
elevated position along the T-bars so that the light
emanating from the fluorescent tubes or lamps L will
cast substantially no shadow upon the visible portions
of the diffuser members 21. In addition, the covers 19,
20 conceal the T-bars 11, 14. The covers may be made
of any suitable material and in any desired color so
that when snapped into place on the T-bars the light dif-
fuser system needs no subsequent finishing. As an exam-
ple, the cover members 19, 20 can be made of a high
impact styrene, polyethylene, or polypropylene, or they
may be made of metal such as thin gauge aluminum or
steel, or the channel-shaped cover members may be made
of extruded aluminum. The particular material selected
has flexibility so that the arms 23 can spring apart slightly
when the ribs 24 pass over the T-bar flanges 13, the arms
then inherently returning to their initial inward position
substantially parallel to one another.

The elimination of any shadows cast by the T-bars on
the visible portion of the diffuser members 21 becomes
apparent from a consideration of FIG. 5, which shows
diagrammatically a known, prior light diffuser system in
which the diffuser panel members 21 rest upon the lower
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horizontal flanges 13 of the T-bars. In FIG. 5, the T-bar
system can be suspended from the ceiling in the same
manner as the system illustrated in FIGS. 1 and 2. As
shown in FIG. 5, the light emanating from a fluorescent
lamp 50 will strike the vertical flange or web 12 of an
inverted T-bar extending parallel thereto and may cast
a small shadow P on the marginal portion of the light
diffuser panel. Light emanating from the next fluorescent
lamp 51 will strike the same vertical flange 12 and cast
the shadow of such flange over a substantial width R of
the light diffuser panel. The light emanating from a third
lamp 52 will strike the same vertical flange and cast a
still longer shadow S on the light diffuser panel. The
intensity of the shadow cast by the second lamp 51 will
be less than that cast by the first lamp 50, and the inten-
sity of the shadow cast by the third lamp 52 will be less
than that cast by the second lamp 51, but such shadows
will still be visible by the observer.

As contrasted with FIG. 5, applicant’s light diffuser
system eliminates shadows. The absence of shadows is
demonstrated in FIG. 2, in which the parallel rows of
fluorescent tubes L are mounted on the ceiling with the
light diffuser apparatus D suspended a typical distance
therebelow. As shown, the light 60 from one of the
fluorescent tubes 50 will strike the vertical flange 12 of
a horizontal T-bar parallel thereto, but the shadow of
such horizontal flange will be cast upon the cover mem-
ber 19, and no portion of such shadow will be thrown
upon the diffuser member or element 21 itself. The same
is true of the light 61 emanating from a second row 51
of fluorescent tubes. Such light will strike the vertical
flange or web 12 of the same T-bar member, and it will
also strike the diffuser element 21 at its edge. The
shadow of the vertical web will be thrown almost entirely
upon the cover 19, and substantially no portion of the
shadow will strike the diffuser element, except possibly
at its marginal portion that overlies the arm 23 of the
cover. The shadow cast by the light 61 emanating from
a second row 51 of fluorescent tubes will, of course, not
be as great as the shadow resulting from the other fluores-
cent lamp 50 because of the greater distance the second
fluorescent lamp is removed from the vertical web.

Another row 52 of fluorescent lamps also tends to cast
a shadow of the same inverted T-bar, but the light 62
emanating from such fluorescent lamps will strike the T-
bar and cast its shadow substantially entirely upon the
arm 23 of the cover 12. Substantially none of the shad-
ow will be cast upon a visible portion of the diffuser
element 21, except possibly in the region immediately
adjacent to the supporting arm 23. However, the third
fluorescent Jamp 52 is still further removed from the T-
bar member and the shadow that it tends to cast is of
much lesser darkness than that cast by the fluorescent
lamps 50, 51 previously referred to, as well as the in-
tensity of its illumination upon the diffuser element 21.

The fluorescent lamps L combine with one another to
provide a substantially uniform lighting over the entire
visible area of each diffuser member 21. As a practical
matter, there is a complete absence of shadows cast upon
%he diffuser members that are visible from the floor there-

elow,

The system illustrated in FIGS, 1, 2 and 3 is relatively
economical to provide. The cover members 19, 20 can
be formed easily and inexpensively, and their assembly
on the supporting frame structure 10 is accomplished
very rapidly, merely by snapping them over the T-bars
11, 14. The diffuser members 21 are readily mounted
in place, as by shifting them upwardly through the rec-
tangular openings 30 and then lowering them into place
upon the arms 23 defining the rectangular openings that
the diffuser members are to cover. As was noted above,
the cover members 19, 20 not only act as a support for
the diffusers 21 in the upper plane of the T-bars, but
they also serve to conceal the T-bars 11, 14, and can
bave a pre-existing finish thereon of the desired color.
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The cross cover members 20 abut the longitudinal cover
member 19 and provide no spaces through which light
leaks can occur.

In the form of invention illustrated in FIG. 4, rec-
tangular supporting frames 70 are provided, only one
side of which is disclosed. It is to be understood, how-
ever, that each of the four sides of the frame have the
same cross-section as illustrated in FIG. 4. As shown,
each of the sides includes a horizontal base portion 71
adapted to rest upon a horizontal T-bar flange 13, an
outer side 72 extending upwardly therefrom, and a hori-
zontal top 73 disposed adjacent to the upper end 26 of
the vertical T-bar web upon which a diffuser member or
plate 21 can rest. Extending downwardly and outwardly
of the horizontal top 73 is an inner side portion 74 of
the frame that extends a substantial distance below the
horizontal flanges 13 of the T-bar, the enclosure of the
side of the frame being completed by a depending skirt
75 extending from the inner edge of the horizontal base
71 and merging into the lower end of the tapered frame
side 74.

A rectangular frame 70 such as illustrated in FIG. 4
is moved upwardly through a rectangular opening 18 pro-
vided by the longitudinal and cross inverted T-bar frame
structure 10, and is then brought to rest, with the hori-
zontal bases 71 resting upon the horizonta] flanges 13 of
the T-bars. The diffuser member 21 can then be moved
upwardly through the frame opening 18 and brought to
rest upon the horizontal tops 73 of the four sides of the
frame. The length and width of the diffuser member 21
is greater than the corresponding length and width of
te opening 18 of the frame 10 so that the diffuser mem-
ber 21 can rest on the horizontal tops 73. When in such
position, it lies substantially in a horizontal plane includ-
ing the upper ends 26 of the vertical webs or flanges 12
of the T-bars 11, 14, or in substantially the same position
as the diffuser members 21 in the other form of the
invention.

The fluorescent tubes or lamps L will be unable to
cast any visible shadow of the T-bars 11, 14, or of the
frame members 70 themselves, upon the diffuser mem-
bers or plates 21, The same comparison can be made with
respect to the form of invention disclosed in FIG. 4 as
was made in comparing FIG, 2 with the prior arrangement
illustrated diagrammatically in FIG. 5. Not only will no
shadow be cast upon the portion of each diffuser member
21 overlying a frame opening 18, but the provision of
the frame 70 with its lower portion 75 depending a sub-
stantial distance below the horizontal flanges 13 of the
T-bars hides such horizontal flanges to a considerable
extent from view. They are only visible from a position
directly below a particular T-bar, Anyone looking up-
wardly at the assembly at an angle will not see the T-bars
since they are obstructed from view by the depending
skirts 75.

I claim:

1. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal
members and cross members extending between said lon-
gitudinal members and defining openings therewith, each
member including a vertical flange and a horizontal flange
at the lower end of said vertical flange; light diffusing de-
vices for said openings, each device including a light
diffuser; and means separate from said members support-
ing said light diffuser on said members with said diffusers
spaced from and disposed above said horizontal flanges
and lying in a horizontal plane closely adjacent to the
horizontal plane of the upper ends of said vertical
flanges.

2. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal
members and cross members extending between said lon-
gitudinal members and defining openings therewith, each
member including a vertical flange and a horizonta] flange
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at the lower end of said vertical flange; light diffusing
devices for said openings, each device including a light
diffuser; and means separate from said members support-
ing said light diffusers on said horizontal flanges with
said diffusers spaced from and disposed above said hori-
zontal flanges and lying in a horizontal plane closely
adjacent to the horizontal plane of the upper ends of said
vertical flanges. T

3. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal
members and cross members extending between said lon-
gitudinal members and defining openings therewith, each
member including a vertical flange and a horizontal
flange at the lower end of said vertical flange; a light dif-
fuser for each of said openings; and means separate from
said members carried by said horizontal flanges support-
ing said diffusers in a position spaced from and disposed
above said horizontal flanges and in a horizontal plane
closely adjacent to the horizontal plane of the upper ends
of said vertical flanges.

4. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal
members and cross members extending between said lon-
gitudinal members and defining opening therewith, each -
member including a vertical flange and a horizontal flange
at the lower end of said vertical flange; a frame structure
for each opening resting upon the horizontal flanges de-
fining such opening; and a light diffuser resting on each
frame structure and disposed substantially entirely in a
horizontal plane contignous the horizontal plane of the
upper ends of said vertical flanges and with said light dif-
fuser spaced from and disposed above said horizontal
flanges.

5. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal mem-
bers and cross members extending between said longitu-
dinal members and defining openings therewith, each mem-
ber including a vertical flange and a horizontal flange at
the lower end of said vertical flange; channel-shaped cov-
ers carried by said members and comprising webs under-
lying the horizontal flanges of said members and arms
extending upwardly from said webs; and light diffusers
resting upon the upper ends of said arms across said
openings in a horizontal plane of the upper ends of said
vertical flanges.

6. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal T-
bars and cross T-bars extending between said longitu-
dinal T-bars and defining openings therewith, each T-bar
including a vertical flange and oppositely directed hori-
zontal flanges at the lower end of said vertical flange;
light diffusing devices for said openings, each device in-
cluding a diffuser; and means separate from said T-bars
mounting said devices on said T-bars with said diffusers
in a position spaced from and disposed above said hori-
zontal flanges and lying in a horizontal plane contiguous
the horizontal plane of the upper ends of said vertical
flanges.

7. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal T-
bars and cross T-bars extending between said longitu-
dinal T-bars and -defining openings therewith, each T-
bar including a vertical flange and oppositely directed
horizontal flanges at the lower end of said vertical flange;
a light diffuser for each of said openings; and means
separate from said T-bars carried by said horizontal
flanges and supporting said diffusers in a position spaced
from and disposed above said horizontal flanges and in
a horizontal plane closely adjacent to the horizontal plane
of the upper ends of said vertical flanges,
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8. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal T-
bars and cross T-bars extending between said longitu-
dinal T-bars and defining openings therewith, each T-
bar including a vertical flange and oppositely directed
horizontal flanges at the lower end of said vertical flange;
a frame structure for each opening resting upon the hori-
zontal flanges defining such opening; and a light diffuser
resting on each frame structure and disposed substantially
entirely in a horizontal plane contiguous the horizontal
plane of the upper ends of said vertical flanges and with
said light diffuser spaced from and disposed above said
horizontal flanges.

9. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal T-
bars and cross T-bars extending between said longitudinal
T-bars and defining openings therewith, each T-bar in-
cluding a vertical flange and oppositely directed hori-
zontal flanges at the lower end of said vertical flange;
channel-shaped covers carried by said T-bars and com-
prising webs underlying the horizontal flanges of said
T-bars and arms extending upwardly from said webs, and
light diffusers resting upon the upper ends of said arms
across said openings in a horizontal plane contiguous the
horizontal plane of the upper ends of said vertical flanges.

10. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling ‘'structure, said frame comprising longitudinal T-
bars and cross T-bars extending between said longitudinal
T-bars and defining openings therewith, each T-bar in-
cluding a vertical flange and oppositely directed hori-
zontal flanges at the lower end of said vertical flange;
channel-shaped covers carried by said T-bars and com-
prising webs underlying the horizontal flanges of said
T-bars and arms extending upwardly from said webs,
said arms having opposed ribs extending inwardly and
adapted to overlie said horizontal flanges; and light dif-
fusers resting upon the upper ends of said arms across
said openings in a horizontal plane contiguous the plane
of the upper ends of said vertical flanges.
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11. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal mem-
bers and cross members extending between said longitu-
dinal members and defining openings therewith, each
member including a vertical flange and a horizontal flange
at the lower end of said vertical flange; a frame structure
for each opening resting upon the horizontal flanges de-
fining such opening; a light diffuser resting on each frame
structure and disposed substantially entirely in a hori-
zontal plane contiguous the horizontal plane of the upper
ends of said vertical flanges and with said light diffuser
spaced from and disposed above said horizontal flanges;
each of said frame structures depending substantially
below said horizontal flanges.

12. In a light diffuser system: a horizontal supporting
frame adapted to be carried by and disposed below a
ceiling structure, said frame comprising longitudinal T-
bars and cross T-bars extending between said longitudi-
nal T-bars and defining openings therewith, each T-bar
including a vertical flange and oppositely directed hori-
zontal flanges at the lower end of said vertical flange; a
frame structure for each opening resting upon the hori-
zontal flanges defining said opening; a light diffuser rest-
ing on each frame structure and disposed substantially
entirely in a horizontal plane contiguous the horizontal
plane of the upper ends of said vertical flanges and with
said light diffuser spaced from and disposed above said
horizontal flanges; each of said frame structures depend-
ing substantially below said horizontal flanges.
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