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Fied May 21, 1963, Ser. No. 28,975 
8 Caians. (C. 98-40) 

This invention relates to ceiling constructions and par 
ticularly of a ceiling of the suspended or hung type. 
The invention further relates to an additional and 

highly desirable use of various kinds of suspended ceilings 
for the diffusion or distribution of mechanically condi 
tioned air. . . . 

Suspended (or "hung') ceilings, both of light-transmit 
ting or opaque materials have gained wide uses in resi 
dential, commercial and industrial structures. 
conditioning is fast becoming a marketing requirement 
for all types of new or converted strictures, the supply 
of high-level illumination and mechanically conditioned 
air requires new solutions. 
Many advantages can be 

function to suspended ceiling structures. 
the mechanically conditioned air can be supplied from the 
duct endings or openings into the space above the sus 
pended ceiling without expensive diffusers. In com 
mercial and industrial buildings which are designed to 
anticipate changes in the use of space, air ducts can be 
changed or openings relocated without the need for any 
finishing or enclosing work. As the space above the sus 
pended ceiling will become a plenum with higher air pres 
Sure than the occupied space below it, a constant air 
movement across the ceiling panels will prevent dust set 
tling on either upper or lower surfaces and so alleviate 
maintenance chores. For the conversion of older struc 
tures where air conditioning systems are installed to up 
date their usefulness, installation costs could be mate 
rially reduced. Further, the distributions of apertures 

gained by providing this dual 

throughout an entire room or space will reduce the draft, 
effect encountered at times with conventional diffusers. 
In systems currently in use the metal members of such 

suspended ceilings are only designed to hold in place and 
to support modular panels of various plastic or fibre 
materials. By virtue of this invention such supporting 
members are given the additional function of diffusing 
mechanically conditioned air to the occupied space below 
a suspended ceiling. It is therefore the object of this 
invention to create a structural system that incorporates 
the mechanical function to distribute conditioned air in 
an overall even pattern to the occupied space below the 
Suspended ceiling. It is yet another object of this inven 
tion to create a structural type of member which permits 
the use of lightweight material with a smaller bending fac 
tor than was heretofore accomplished and so reduce the 
number of points where hangers must fasten this system 
to the structural ceiling or joists of the building. A fur 
ther object of this invention is to create an assembly 
Inethod which virtually avoids the use of tools under nor 

inal conditions and is foolproof to the point that it can 
be assembled by untrained persons. 

In the drawings: - - 

FIGURE 1 is an exploded perspective view of a ceiling 
structure in accordance with the invention, 
FIGURE 2 is a perspective view of one corner section 

of a suspended ceiling with the parts in assembled rela 
tion, 
FIGURE 3 is a perspective view showing wall attach 

ing means for channel members, 
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FiGURE 6 is a section taken substantially on line 
6-6 of FIGURE 5, 
FIGURE 7 is a perspective view showing the wall 

attaching means of FIGURE 5, and 
FIGURE 8 is a transverse sectional view illustrating 

a modified form of the invention wherein a baffle plate 
is disposed below the channels. 

Referring specifically to the drawings, there has been 
provided a plurality of head beams 5. The head beams 
are relatively thin sheet metal of inverted channel form 
in cross section. Each of the beams embodies spaced 
apart side walls 6, forming a channel 7 and with the walls 
6 terminating in right angle flanges 8. 
The apex of the beams 5 are formed flat, as indicated 

at 9. Each of the side walls 6 are provided with a plu 
rality of equidistantly spaced apart slots i8, for a purpose 
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to be presently described. 
The several beams 5 are cut to predetermined lengths 

for spanning a particular ceiling area of a building and to 
form a frame of predetermined dimensions. In order 
to form a relatively rigid frame, there has been pro 
vided right angle corner members , of generally U-shape 
and with the vertical legs of the U, indicated at 2 tele 
scopically engaged into the channel 7 of the adjacent 
beams. The legs 2 are provided with bosses 13 that have 
a Snapping engagement into adjacent slots 10, see par 
ticularly FIGURE 2. The corner members 11 are also 
provided with flanges 14 that underlie the fiange 3 of the 
beams at assembly. Cross beams 15 constructed similar 
to the beams 5 are adapted to have interfitting en 
gagement with the beams 5 at assembly. For this purpose, 
the beams 5 have been notched at 16 and the beams 15 
have been notched at 7 so that the beams have interfit 
ting engagement and with the tops of the beams 5 being 
flush with the tops of the beams 5. At the points of inter 
section, the fianges 8 of the beams 5 have been pressed 
downwardly, as indicated at 8 to receive the flanges of 
the beams i5 and whereby the beams are in mating en 
gagement in much the manner of an egg crate. The 
beams 15 may be provided with extension 19 having an 
end portion notched at 20 to engage the notch 6 of the 
outermost beans 5. . . . . 

in assembled relation, as illustrated in FIGURE 2 the 
structure is elevated and supported from the rafters or 
other ceiling structure of the building by suspension wires. 
2i and whereby the structure may be supported at a pre 
determined spacing below the permanent ceiling of the 
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building such forming a substantial air space between the 
permanent structure and the suspended ceiling. The wires 
25 are connected through any particular slot (eas will 
be obvious. - . . . . 

Since it is desirable that the suspended ceiling of this 
invention constitute illuminating and air diffusing means, 
panels, either opaque or translucent will be inserted up 
Wardly and have resting engagement upon the flanges 8. 
Suitable illuminating means will be installed upon the 
rafters or other permanent ceiling of the building when the 
panels are translucent and in any desirable manner, con 
ditioned air may be directed into the space between the 
permanent ceiling and the suspended ceiling and with the . 
air being pressurized so that it will flow through the slots 
its to be ejected downwardly from the channels 7. The 
panels are indicated in FIGURE2 at 22. 

In the use of this form of the invention, several parallel 
beams 5 are arranged in spaced apart relation with their 
corners connected by their corner members 11. The cross 
beams 15 are then disposed between the notches 16, form 

FiGURE 4 is a similar perspective view showing a 
slightly modified use of the device, 
FIGURE 5 is a fragmentary side elevation showing a 

modified form of wail attaching means, - 

ing a substantially grid structure that may be subse 
quently elevated to span the ceiling of the buiding or, the 
Several panels may be subsequently assembled at their 
point of use. The beams are then supported by the wires 
21 in the usual manner. The corner members 11 having 
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fitment into the channels of the beams 5 have automatic 
locking by the bosses 13, forming a very rigid structure. 
The several beams 5 and 15 being of relatively light gauge. 
material are preferably formed upon a suitable bending 
machine and the beams due to their construction become 
very rigid with little, if any, tendency to flex. The struc 
ture so formed extends from wall to wall of the building 

lation or simply as closures formed by the panels 22 and 

4. 
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is driven into the wall or wall anchor, forming a very 
desirable and effective anchoring means 
members. 

Since the Suspended ceiling has a multiple purpose, being 

for the ceiling 

to provide light diffusion, sound absorption, thermal insu 

to also diffuse mechanically conditioned air from above 
and may be either suspended by the wires 21 or the ends 
of the beams may be anchored into the walls in a manner 
that will be presently described. The panels 22 perform 
various functions, such as light diffusion, sound absorp 
tion, thermal insulation or simply as closures forming 
the ceiling. Further operation of the device will follow. 
The extension members 19 will be formed in various 

lengths so that they can also be used as joining elements 
where the ceiling or room dimensions exceeds the great 
est lengths of the beams 5 or 15. The engagement of the 
beans 15 into the notches 16 or the engagement of the 
extensions 19 into the notches 16 have a snug force fit. 
engagement that will prevent the movement of the beams 
with respect to each other. The corner members 11 thus 
provide a perimeter support and closing members for wall 
to wall installation. 

In FIGURES 3 and 4, there has been illustrated a wall 
anchor for certain of the beams and whereby to anchor 
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the suspended ceiling construction into the occupied space 

- that rather than to have the air forced straight downward 
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ly, that means be provided to diffuse the air in a horizon 
tal or lateral path and for this purpose, there has been 
provided a baffle plate 38 having spring clips 39 that ex 
tend upwardly into the channels 7 for snapping engage 
ment into the slots 10. The baffle plate 38 is located a 
predetermined distance below the channel and below the . . . 
flanges 8 and functions to diffuse the air laterally rather 
than downwardly. 

25 
the beams at predetermined points along the walls. The 
anchoring device or wall hanger is installed in one 
corner and at right angles to the beams 5 or 15. This wall 
hanger is formed to accommodate both the regular beams 
5 or 15 and the extensions 19, if this should be necessary. 
The wall hanger can be installed with a conventional 
fastening device. The wall hanger is stamped from a sheet 
metal plate having wing sections 23, apertures 24 for the 
passage of fastening devices and the wings carry the for 
wardly projecting stud that is proportioned to have fitment 
into the open ends of the beams 5 or 15. and also the ex 
tensions 19. The stud and its supporting plates 23 are 
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stamped from a suitable sheet metal and the stud has a 
relatively wide portion 25 and a narrower portion 26 all 
being integral with the plate 23. The narrow portion 26 
has fitment into the open ends of the extensions 19 while 
the portion 25 has fitment into the open ends of the beams 
5 or 15. The wall hanger may be initially engaged with 
the beams. 5 or the extensions 19 and then elevated for 
securement to the wall area by the driving of suitable 
nails or other wall fastenings through either of the aper 
tures 24. FIGURE 3 illustrates the extension 19 engaging 
the stud portion 26 while FIGURE 4 illustrates the beams 
5 or 15 engaged over the stud portion 25. - 

In FIGURES5-7, there has been illustrated a modified 
form of wall hanger. This hanger consists of two bi 
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furcated metal plates 27 and 28 that are provided with 
notches 29 in their marginal portions whereby to engage 
the side walls of the beams 5 or 15. The plates 27 and 
28, as clearly shown in FIGURES5 and 6 have fitment. 
within a selected slot 10. The two plates are held apart 
under tension by a compression spring 30 that is fitted 
over the innermost forked part of each plate. Into the 
forks of each plate, indicated at 31 and passing through 
the center of the compression spring is a double-headed, 
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case-hardened nail, 32. The nail 32 has a driving head 
33 and a spaced shoulder 34. The plate 27 may be held 
against movement by clinching the side wall of the slot 
10, as shown in FIGURE 5 at 35. The plate 28 is thus . 
free to slide longitudinally of the slot 10 when a driving 
tool is applied to a head 33. The nail, 32 is provided with 
a sharpened point 36 that may be driven into a wall area 
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or the nail may be driven into a previously installed wall - 
anchor 37 of conventional construction. 

In the use of this wall anchor, the device including the 
plates 27 and 28 in assembled relation as shown in FIG. 
URE 7 is inserted through a selected slot 10 and with the 
forward end of the nail projecting beyond the end of 
the beam 5 then, by employing a suitable driving tool that 
is inserted upwardly through the channel 7, the nail 32 
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In use, the ceiling being assembled and supported by 
either the wires 21 or the wall hangers, and with the panels 
being disposed upon the flanges 8, air by any suitable pump 
preferably conditioned air is forced into the space be 
tween the permanent ceiling and the suspended ceiling and 
circulates through the space to flow through the slots 10. 
for discharge from the channels 7. As before stated, the 
panels may be translucent or even transparent and suit 
able lighting fixtures suspended from the rafters or other 
permanent ceiling... In certain instances, it may be de 
sirable to reverse the flow of air, such as for the ventilat 
ing purposes and in such case, the air from the room area 
is exhausted upwardly through the channel 7 and through 
the slots 10 for discharge in any well known manner. 

It will be apparent from the foregoing that a very novel. 
5 form of suspended ceiling has been provided. The sev-, . 

below, such air passing through the slots 10 and then 
downwardly from the channels 7, it may be found desirable. 

eral elements are economically formed, easily installed 
and provide a suspended ceiling having all of the charac 
teristics of light diffusion and conditioned air diffusion. Suspended ceilings heretofore employed are usually 
formed of relatively heavy metal and in most instances 
extruded metal and are relatively heavy and difficult to 
assemble and install while the device of this invention pro 
vides inverted U-shaped beams that may be economically 
formed from, shaped sheet metal. upon a suitable bending 
machine and due to its channel formation is extremely 
strong. 

It is to be understood that the invention is not limited 
to the precise construction, shown, but that changes are: 
contemplated as readily fall within the spirit of the in 
vention as shall be determined by the scope of the sub 
joined claims. 
We claim: 1. A suspended drop ceiling to be suported by rafters 

or other permanent ceiling structure of the building, the 
ceiling adapted to be suspended in spaced relation to the 
permanent ceiling to provide an upper air space, the sus 
pended ceiling being formed of spaced apart inverted U 
shaped beams and a plurality of spaced apart cross beams. 
of inverted U-shape, the first named beams and the cross 
beams having notched interlocking engagement at their 
point of crossing, whereby the crossbeams extend con 
tinuously across the first-mentioned beams, each of the 
beams being shaped from sheet metal, each of the beams 
having a downwardly opening channel and with the sides 
of the beams provided with a plurality of spaced apart 
slots that communicate with the air space and with the 
channels, whereby mechanically conditioned air pumped 
into the upper space will flow through the slots and the 
channels for discharge into an occupied space below the 
ceiling, the side walls of the beams having right angle 
flanges for the resting support of closure panels and 
means to support the suspended ceiling from either the 
rafters or the side walls. 

2. A drop or suspended ceiling for installation in 
spaced relation to rafters or other pairmanent ceiling of a 
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building and whereby to create an upper air space, the 
drop ceiling extending from wall to wall, the drop ceiling 
consisting of a plurality of inverted U-shaped beams of 
sheet metal and with certain of the beams arranged at a 
right angle and crossing other beams and in notched en 
gagement therewith to form substantially a grid, the 
beams embodying a U-shape head having spaced apart 
side walls and with the side walls terminating in outward 
ly extending right angle flanges, the head providing a 
downwardly opening channel, each of the side walls being 
provided with spaced apart slots, each of the beams being 
open at their ends, extensions fittingly engaged in the open 

O 

ends of the beams whereby the beams may conform to . 
room areas, L-shaped corner connectors fittingly engaged 
in certain of the beams to form a perimeter beam, means 
to suspend the drop ceiling from the rafters or permanent 
ceiling, the upper air space being further formed by 
panels that rest upon the fanges, the upper air space 
adapted to receive mechanically conditioned air that is 
pressurized to flow through the slots for discharge down 
wardly from the channels to an occupied area below the 
drop ceiling. 

3. The structure according to claim 2, wherein the ex 
tensions are of inverted U-shape and with the extensions 
having a telescopic engagement into the open ends of the 
beams, the extensions upon their opposite sides being pro 
vided with bosses that have snapping engagement into the 
slots and whereby the extensions are effectively retained 
in their telescopic engagement. 

4. The structure according to claim 2, wherein the first 
named beams and the crossbeams are notched to have the 
interlocking engagement and with the flanges of the first 
named beams being distorted to receive the flanges of the 
cross beams so that the several beams will be flush with 
each other. 
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35. 
5. The structure according to claim 2, wherein the 

corner connectors are of inverted U-shape and adapted to 
telescopically engage within the channels of adjacent pe 
rimeter beams, the corner connectors having right angle 
flanges corresponding to the flanges of the beams and at 
assembly underlying the flanges of the beams, the connec 
tors being provided upon their side walls with bosses that 
engage into the slots of the beams to maintain the connec 
tors against shifting with respect to the beams. 

6. A drop ceiling for use in a lower spaced relation to 
ceiling rafters or other permanent ceiling of a building 
that comprises a plurality of inverted U-shape beams of 
the type wherein the beams have spaced side walls form 
ing a downwardly opening channel and with the side walls 
terminating in right angle flanges, the ends of the channels 
being open, the side walls of the channels having a plural 
ity of spaced apart slots, certain of the beams being in 
crossed relation to form an open grid, certain of the beams 
being anchored at their ends to adjacent side walls of a 
building, the anchoring means having a plate having a 
forwardly projecting lug telescopically engaging the open 
ends of the beams to be anchored to the side walls, said 
plate being adapted to be fastened to a wall, said leg 
having parts of different size, certain of the beams having 
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6 
U-shape extensions that have telescopic engagement with 
the beams and with parts of the lugs of one size, and the 
parts of the lugs of another size being engageable by the 
ends of the beams, the plate means and the lug being 
formed integral from sheet metal. 

7. A drop ceiling for use in a lower spaced relation to 
ceiling rafters or other permanent ceiling of a building 
that comprises a plurality of inverted U-shaped beams, 
the beams being formed of sheet metal and having spaced 
side walls forming a downwardly opening channel for the 
full length of the beam and with the side walls terminat 
ing in right angle flanges for the resting support of panels, 
the ends of the channels being open, the said side walls 
of the beams having a plurality of spaced apart slots, 
certain of the beams being in crossed relation to form an 
open grid that... is closed by the panels, certain of the 
beams being notched to engage notches in the beams that 
cross them, certain of the channels being anchored at their 
ends to adjacent side walls of the building, the anchoring 
means being an elongated cylindrical bar that is disposed 
in the channels of the beams and with the bar projecting 
beyond the beams and having a sharpened end, the bar 
being supported by a pair of bifurcated plates that are 
disposed within the channel and with portions of the 
plates engaging one of the slots, means for fixing one of 
the plates relative to the slot, the bar having a head por 
tion and a spaced apart collar that is engaged with respect 
to the bifurcations, one plate being yieldable and biased 
in one direction by a coil spring around the bar, the said 
bar adapted to be driven into a wall area by impact en 
gagement with a tool that is disposed into the channel 
against the head of the bar and whereby the bar may be 
driven into a wall area for fixed attachment of the drop 
ceiling, beams being in crossed relation with respect to 
the other beams and with the second named beams being 
notched to engage notches in the other beams and where 
by to form an open grid, the said ceiling providing an air. . 
space thereabove that receives mechanically conditioned 
air that is adapted to flow through the slots and down 
Wardly to the occupied area below the ceiling. 

8. The structure according to claim 7 wherein the 
downwardly opening channels are provided with spaced 
apart baffle plates whereby to direct the mechanically 
conditioned air outwardly from the channels and in a 
lateral direction and spring clips carried by the baffle 
plate that extend upwardly into the channels for clipping 
engagement into the slots of the beams, the said plates be 
ing disposed in spaced apart relation below the beams. 
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