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57 ABSTRACT 

Air distribution apparatus including an air distributor 
designed for connection to ductwork in a building and 
adapted to be mounted flush with a ceiling. The dis 
tributor contains an adjustable plenum chamber 
rotatable about its axis for selectively determining the 
quantity and directing air through its outlet angularly 
outward in any direction into a room without using 
dampers or other air deflecting or directing vanes. The 
absence of dampers or other members in the air 
stream minimizes air turbulence and sound noises 
while increasing the overall efficiency of the distribu 
tOt. 

18 Claims, 18 Drawing Figures 
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AIR DISTRIBUTION APPARATUS 

FIELD OF THE INVENTION 

The invention described herein relates to air distribu 
tion apparatus and more particularly to an air distribu 
tor of the type designed for installation in the ceiling or 
walls of industrial or commercial buildings or vehicular 
apparatus. 

BACKGROUND OF THE INVENTION 

Air distributing systems installed and used in 
buildings conventionally include ductwork connected 
at one end to a heating or cooling source and at its 
other end to distributors or diffusers positioned in walls 
or ceilings through which air is discharged into rooms 
or other spaces to be conditioned. The invention herein 
relates to distributors of the type designed primarily for 
installation in a ceiling. 

Prior art distributors conventionally include a sheet 
metal housing having an inlet connected to an air duct 
with the outlet usually taking the form of a long narrow 
slot extending longitudinally of the distributor through 
which the conditioned air is discharged. The housing 
often serves the function of a plenum chamber, since it 
receives air prior to its discharge into the space to be 
conditioned. 

Inasmuch as ceilings vary as to height, such distribu 
tors include adjustable vanes which coact with ap 
propriately formed lips or flanges located in the 
discharge orifice in order to achieve proper air distribu 
tion and ventilation of the space being conditioned. In 
the case of spaces having low ceilings, the vanes are ad 
justed to direct the conditioned air horizontally to or 
parallel with the ceiling surface for achieving the 
desired air flow pattern. For spaces having high 
ceilings, the conditioned air is directed downward or 
angularly downward for obtaining proper ventilation 
and conditioning of the space. Also, the distributors 
may be so placed and the vanes appropriately posi 
tioned to wash a vertical surface, such as a window 
wall. Adjustable dampers which increase or diminish 
the volume of air to be introduced into a room, are 
positioned within such distributors either at the air inlet 
end or the air discharge orifice to permit the balancing 
of conditioned air into the space. 
An important disadvantage resulting from the use of 

dampers is that great turbulence and resistance is im 
parted to the air as it strikes and passes over these con 
trol vanes and dampers on its way to the distributor ori 
fice. Such turbulence and resistance causes extreme in 
efficiencies in both the plenum chamber and the 
complete system, with the result that the air must be 
placed under a greater pressure and flow at a greater 
velocity to provide the required air volume to condition 
a Space. 

Further, even at a relatively low air pressure and 
velocity across the control vanes and damper, cavita 
tion takes place as the air moves over these resistant 
edges thus causing noises and air whistle which cannot 
be damped out. Since the whistles generated are of a 
high frequency, the resulting sound noises appear 
louder than a lower frequency noise of the same power 
level. Moreover, the resistance to the air stream by the 
control vanes and damper and the interruption in flow 
which consequently takes place causes other sound 
noises of lower frequencies which likewise cannot ef 

3,699,872 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
fectively be damped out of the system. The efficiency 
of the distributor is therefore substantially less than op 
timum because the control vane and damper obstruc 
tions placed in the air stream adversely affects system 
performance and the sound noises produced are 
troublesome to room occupants. 
The primary object of my invention therefore is to 

provide a distributor of high efficiency, inexpensive to 
manufacture and capable of handling a greater volume 
of air at lower pressure than air distributors of the same 
size in the prior art. 
Another object of my invention is to provide an air 

distributor without any adjustable controlling vanes but 
capable of controlling the direction of air discharged 
into a space. 
Another object of my invention is the provision of a 

distributor capable of supplying conditioned air at 
lower sound levels for a given size chamber than those 
appearing in the prior art. 

Still another object of my invention is the provision 
of a distributor capable of being quickly and rotatably 
adjusted for controlling the direction and flow of air to 
a space being conditioned. 

BRIEFSUMMARY OF THE INVENTION 

The objects of my invention may be realized through 
the provision of a distributor which diffuses and directs 
air into a space to be conditioned. The distributor 
plenum chamber is adjustable to permit directing air 
along the ceiling or at any angle toward the vertical and 
controlling the volume of such air without employing 
controlling vanes or other air directing devices. By 
keeping the distributor air passages free of obstructing 
members, air entering the space is less subject to sound 
noises normally associated with air conditioning 
systems. 

DETAILED DESCRIPTION 

The subject matter which I regard as my invention is 
particularly pointed out and distinctly claimed in the 
concluding portion of the specification. My invention, 
however, both as to organization and method of opera 
tion, together with further objects and advantages 
thereof, may best be understood by reference to the 
following description taken in conjunction with the ac 
companying drawings in which: 

FIG. is a view illustrating the disposition of duct 
work and distributors mounted in the ceiling of a space 
to be conditioned; 

FIG. 2 is a perspective view of a portion of a distribu 
tor including an interconnecting collar and associated 
ductwork used in the system; 

FIG. 3 is a view illustrating parts forming the dis 
tributor air outlet which are designed for mounting on 
the collar shown in F.G. 2; 
FIG.3A shows a modified tile support plate; 
FIG. 4 is a sectional view of the distributor taken on 

lines 4-4 of FIG. ; 
FIG. S is a view taken on lines 5-5 of FIG. 4; 
FIGS. 6A, B and C show the disposition of distributor 

parts for respectively directing air horizontally to the 
right beneath a ceiling, downwardly or to the left 
beneath a ceiling; 

FIGS. 7A and B illustrate the disposition of distribu 
tor parts for respectively dampering a portion of outlet 
air or shutting off flow into a space; 



3,699,872 
3. 

FIG. 8 shows a modification of the invention; 
FIG. 9 is a view taken on lines 9-9 of FIG. 8: 
FIGS. 10A, B and C show different positions of dis 

tributor of FIG. 8 for controlling the flow of air; 
FIG. 11 illustrates a slightly different duct design for 

controlling flow of air through the duct outlets, and 
FIG. 12 is an end view of the distributor including the 

duct design of FIG. 11. - 
Referring now to the drawings wherein like reference 

characters designate like or corresponding parts 
throughout the several views, there is shown in FIG. , 
an air conditioning system having one end connected to 
a heating or cooling source (not shown) and terminat 
ing at its other end in distributor 20 designed for 
mounting above a ceiling or in walls of a building, vehi 
cle or other installation requiring conditioned air. As in 
conventional installations, a hose or pipe 22 supplies 
conditioned air to the distributor at a predetermined 
pressure and flow rate. In its preferred form, the dis 
tributor comprises a duct 24 of circular cross-section 
which serves the function of a plenum chamber for air 
to be delivered to the space being conditioned. 
The distributors are designed such that single or mul 

tiple units may be serially connected to extend along 
the ceiling depending on the volume of air needed to 
condition the space and/or to ventilate it. 

Referring more specifically to FIGS. 2, 4 and 5, the 
duct arrangement shown is designed to help diffuse the 
air and establish a uniform pattern of air flow from the 
distributor orifice 46 into the space being conditioned. 
To accomplish this, the lower portion of duct 24 facing 
the room, has a multiplicity of outlet openings 26 
spaced along its length. Each opening is formed by 
cutting the duct body on three sides and bending the 
fourth side upwardly to provide multiple tabs 28 along 
the duct length. These tabs serve to channel the flow of 
air from the duct to the openings 26 to help assure 
uniformity of air distribution into the room rather than 
have a greater flow outwardly from one end or the 
other of the distributor. 
Although a particular type of duct outlet opening has 

been shown, it is apparent other designs for channeling 
the air downwardly will occur to those skilled in the art. 
For example, the duct 24 may be slit longitudinally of 
the duct complete length, or a portion thereof, and a 
diffuser having multiple outlet openings may be set 
between the adjacent edges formed by the slit. Also, 
the cut edges may simply be separated and bridging 
members placed therebetween to channel and diffuse 
the air through the outlet openings, or an open slot for 
the outlet air may be formed without the use of any dif 
fusing means. 
The collar 34 is an important part of the ductwork 

system and is designed to perform a multiplicity of 
functions. As shown, it is made of two identical sections 
welded or otherwise secured together to form rims 36 
and 38 each having an outwardly directed flange 40. A 
projection 42 extends downwardly from the joined 
flanges for a purpose hereafter described. To provide 
ease in installation, the rims are made of a diameter less 
than the inner diameter of hose 22 and duct 24 to per 
mit the hose and duct conveniently to be slid on to the 
rims during the installation process. The respective 
diameters are further chosen such that the duct will 
smoothly and easily rotate on the rim when manipu 
lated by a screwdriver or other tool, to thereby control 
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4. 
the direction of air discharged through orifice. 46 into 
the space. 

It is apparent the design of distributors useful in com 
mercial or residential installations must not only be 
functional but also attractive and capable of being 
manufactured at low cost. This is accomplished herein 
by forming the air distributing assembly 44 with a pair 
of complementary aluminum plates 47 and 48, FIGS. 3, 
4 and 5, which when set in place form the main air out 
let or orifice 46 leading to the space being conditioned. 
The plates 47 and 48 of the configuration shown in 
FIG. 3, are equipped with internal ribs 54 which fit into 
complementary grooves or notches 52 formed in the 
flange 40 on each collar 34. The inner or facing sur 
faces of plates 47 and 48 channel the air from duct out 
lets 26 to the distributor orifice 46. As hereafter 
described, the inwardly projecting flanges 50 and 51 
divert air from duct outlets 26 in the desired direction 
into the room being conditioned. 

In order to hold plates 47 and 48 at a spaced 
predetermined distance, a U-shaped spacer 56 is in 
serted therebetween and immediately below each col 
lar. The spacer is equipped with outwardly directed 
tabs 58 which fit into corresponding openings in the 
plates and is secured to the plates by rivets 60 or other 
securing means. Desirably, the spacer is assembled and 
riveted to the plates prior to installation in the ceiling in 
order to minimize the work otherwise required at a job 
site. In some installations, it may be desirable to use a 
bridging bar or a flat plate in lieu of the spacer, the ob 
ject being to provide an integral assembly which con 
veniently may be readily placed in the grooves or 
notches 52 formed in each collar. 
Although the diffuser formed by the openings 26 and 

upstanding tabs 28 serve to channel and direct air to 
the main outlet or orifice 46, additional diffusing means 
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62 may be placed on the inturned flanges 50 and 51, if 
desired, for further diffusing the air prior to its entry 
into a room. 

Since the appearance of the exposed portions of the 
distributor must be aesthetically proper, each plate 47 
and 48 is provided with an out-turned flange 64 on 
which the ceiling tile 66 rests. As shown, the tile abuts 
the outer side walls of the plates when they are pushed 
into position. 
Some designs of ceiling tile include narrow grooves 

extending along one edge. To accomodate such 
designs, a projecting lip 68, FIG. 3A, is formed on the 
plate outer side walls, extending the complete length 
thereof, so that when the tiles are set in place, the tile 
narrow groove fits over the lips 68 thus providing sup 
port for the tiles while also having their lower surfaces 
engage flange 64. 
An important aspect of this invention concerns the 

design used for directing air angularly into the room. 
As mentioned above, the duct 24 is designed to rotate 
on one of the rims, e.g., 38, on collar 34 to direct air 
from the plenum chamber through orifice 46 either 
along the ceiling or downward or angularly downward. 
To provide for such rotation, a number of openings 70, 
FIGS. 2, 4 and 5, are cut in the duct near the end where 
it fits over the rim 38. A plate 72 bent to the curvature 
of the duct having indentations or detents 74 in align 
ment with openings 70 is attached to the inner side of 
duct 24 by rivets 76 or similar securing means. The 
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openings 70 are larger than the detents so that a 
screwdriver or other tool 78 conveniently can be in 
serted through the main outlet opening 46 and into 
contact with the walls forming the detents 74 in the 
plate for rotating the duct to any one of a number of 5 
positions. Since the duct is of greater weight than any 
forces which may act on it, it will remain in the set posi 
tion until again moved by an adjusting tool. 

FIGS. 6A, B, C and 7A and B illustrate the various 
positions of duct 24 for achieving the desired direction 
of air flow into the space being conditioned. When the 
duct 24 is rotated clockwise by the screwdriver, the 
duct openings 26 are in the position shown in FIG. 6A. 
Air flowing from the openings engages the inside of 
plate 47 and is diverted by projection 50 in a direction 
to flow through orifice 46, then horizontally and paral 
lel to the ceiling. FIG. 6C shows the position of duct 24 
to achieve air flow in the opposite direction. In this case 
plate 48 and projection 51 serve to direct the air 
horizontally. When the duct openings are in direct 
alignment with the distributor orifice 46, air from the 
duct will flow directly downwardly through outlet 46 
into the space being conditioned as shown in FIG. 6B. 
If it is desired to direct the air downwardly or at any 
angle to the vertical up to the point where the 
discharged air will flow across the ceiling, the 
screwdriver is inserted in the detents and the duct 
moved the appropriate amount to obtain the desired 
direction of air flow. As the duct is rotated in any 
direction, air from the duct plenum chamber will flow 
through openings 26 and impinge on the inner side 
walls of plates 47 and/or 48, and as it strikes flanges 50 
or 51, will be deflected to flow adjacent the ceiling or at 
any angle thereto with respect to the vertical axis. 

Since the upper surfaces 49 of plates 47 and 48 are 
located in close proximity to duct 24, the distributor 
may serve the function of a damper for controlling the 
volume of air entering the space. FIG. 7A shows the 
duct positioned such that only a portion of available air 
enters the space because of the blocking action of sur 
face 49 to airflowing from openings 26. FIG. 7B shows 
full dampering of the air. Such restriction to air flow 
results from the establishment of a static pressure in the 
space between openings 26 and surface 49, which ef 
fectively inhibits airflow to orifice 46. 
With the distributor assembled in the manner 

described above, the projection 42 fits into the U 
shaped spacer 56 thus securely locking collar 34 in 
position. As a result, the collar will not turn when duct. 
24 is rotated and it further furnishes a solid mounting 
for the duct while simultaneously imparting rigidity to 
the distributor. 

FIGS. 8-10 illustrate a modification of the invention. 
As shown, the plenum chamber comprises a housing or 
duct 80 of square cross-section with a hose 82 con 
nected to its inlet for supplying air to the space to be 
conditioned. The duct is adapted to be pivoted on a 
front plate 84 and rear plate (not shown) by screws 86 
or other support media. The front and rear plates are 
equipped with bottom flanges 88 to permit installation 
of the unit in the overhead space of an area to be condi 
tioned. 
As in the preferred embodiment, dampers or other 

air obstructing devices are not used for directing and 
controlling the amount of air delivered to the space. 
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The plenum chamber of duct 80 is adapted to be 
rotated about pivot point 80 by inserting a screwdriver 
or other tool through opening 89 and into engagement 
with either of the duct ends 90 and then urging the duct 
in the desired direction. By merely changing the posi 
tion of the duct outlet relative to the opening 89 in the 
ceiling, air may be caused to flow directly into the room 
as in FIG. 10A, to right as in FIG. 10B, or to the left 
(not shown) when the duct is moved to the right side 
position. FIG. 10C shows the position of parts when 
serving as a damper to restrict air flow into the space. 
Wing nut 90 locks the duct in position after the desired 
flow pattern into the room has been achieved. The 
chamber normally operates at a pressure slightly above 
atmospheric and as the air is discharged into the space, 
it strikes walls 92 or 94 and their respective in-turned 
flange 96 or 98 to achieve the flow pattern illustrated in 
FIGS. OA and B. 
The rotatable duct may also serve as a damper for 

partially or completely shutting off air flow to the 
space. As shown, the terminal ends of the duct walls 
which form the plenum chamber, are bent reversely 
and downwardly to form stop members 100 useful in 
limiting the degree of duct rotation. FIG. 10C illus 
trates the maximum position of the duct to restrict air 
flow into the space when the stop member 100 engages 
wall 94. In this case, air flow is almost completely shut 
off. Should the duct be moved a portion of this 
distance, only part of the air would be blocked off with 
the remainder being diverted to flow along the ceiling. 
Likewise, the opposite effect will take place when the 
duct is rotated in the other direction. 

FIGS. 11 and 12 illustrate a slightly different design 
of duct including the arrangement of outlet openings 
26 in duct24. 

Instead of forming tabs 28 in the manner shown in 
FIG. 2, the duct is fashioned to have a depending chan 
nel-like arrangement including legs 110 and 112 and a 
base 14. As in the FIG. 2 design, to form the openings 
25, the metal in the base 14 is cut along three sides 
and tab 28 thereafter bent upwardly to provide the 
means for uniformly diffusing the air flowing from the 
duct into a space. It will be apparent this process of 
forming the openings is followed a multiplicity of times 
along the duct length for thus forming the outlet 
openings 26. An important advantage gained from this 
design is that as the duct is rotated to shut off the flow 
of air, the walls forming openings 26 lie substantially in 
contact with the inner surface of plates 47 or 48, de 
pending on the direction of duct rotation, thus 
completely blocking off the flow of air from openings 
26 to the space. Also, very effective channeling of air to 
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orifice 46, and partial dampering, is obtained by utiliz 
ing this design. FIG. 2 shows the relationship of parts 
for securing full dampering of airflowing from opening 
26. 

It will be apparent to those skilled in the art that the 
duct walls 110, 112 and 114 may be formed by follow 
ing conventional metal forming processes, and from a 
single or multiple pieces or sections of duct steel. Also, 
the provision for rotating the duct to the various posi 
tions shown ad described is the same as that illustrated 
in FIGS. 4 and 5. 

In view of the above, it will be obvious that many 
modifications and variations will occur to those skilled 
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in the art. It therefore is to be understood that within 
the scope of the appended claims, the invention may be 
practised other than as specifically described. 
What I claim as new and desire to secure by United 

States Letters Patentis: 
1. An air distributor comprising 
a duct having walls forming a plenum chamber 

therein, an air inlet to said duct and outlet 
openings therein for discharging air therefrom; 

means rotatably supporting opposite ends of said 
duct; 

a pair of parallel plates attached to said support 
means and spaced a distance along their length to 
embrace said outlet openings and spaced a lesser 
distance on their opposite sides to form an air 
discharge orifice, so that air flowing from the duct 
outlet openings is guided by said plates for 
discharge through said orifice into a space being 
conditioned; . 

an inwardly directed projection on each of said 
plates adjacent said orifice; 

each of said plates further having converging inner 
walls leading to said orifice; and 

whereby when said duct is rotated to position its out 
let openings directly over said orifice, air from said 
openings flows directly downward through said 
orifice, and when said duct is rotated to a position 
wherein said outlet openings are not in direct 
alignment with said orifice, air flowing from said 
outlet openings primarily is guided by one of said 
plates toward said orifice and then deflected by the 
projection on that plate to flow in a direction angu 
larly outward from the orifice. 

2. The combination according to claim 1 wherein the 
surface of said plates between the point of attachment 
to the support means and a line running through the 
axis of said spaced plates, lies close to and opposite 
from said outlet openings when the duct is rotated 
toward its extreme positions; and 
whereby when the duct is rotated to its extreme 

point, the plate surface presents an impediment to 
airflow from the outlet openings, and when the 
duct is rotated to have the outlet openings lie op 
posite only a portion of said surface, the outlet 
opening air is partly dampered and only a portion 
thereof flows through the orifice. 

3. An air distributor comprising 
a duct having walls forming a plenum chamber 

therein, an inlet to said chamber for receiving air 
from an air conditioning source and discharge 
openings along the duct length for directing such 
air outwardly therefrom; 

means associated with said duct for rotatably mount 
ing it on supporting devices positioned adjacent 
opposite ends thereof; 

air channeling and directing members associated 
with said duct for receiving air from said duct 
discharge openings and directing it through an ori 
fice into a space being conditioned; 

said air channeling and directing members compris 
ing a pair of parallel and immovable plates spaced 
at their upper ends at least a distance sufficient to 
embrace said duct discharge openings for receiv 
ing air therefrom; 
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8 
said plates being disposed to converge from said 

discharge openings toward their opposite ends to 
define a narrow orifice extending the length of said 
members through which the conditioned air is 
discharged into said space; 

duct adjusting means on said duct for changing the 
position of said duct discharge openings relative to 
said air channeling and directing members; and 

the arrangement being such that depending on the 
position of said duct discharge openings, air 
therefrom flows directly downward into said 
space, or strikes at least one of said plates and is 
directed at an angle through the orifice into said 
space, or is dampered to limit the volume of air en 
tering said space. 

4. The combination according to claim 3 wherein 
each of said plates have an inwardly directed flange 
which lies in the air stream flowing toward said orifice 
for directing air from said orifice at an angle therefrom 
into said space. 

5. The combination according to claim 4 wherein 
said adjusting means on said duct includes openings in 
the walls of said duct and of a size sufficient for engage 
ment by a tool for rotating the duct to a desired posi 
tion. 

6. The combination according to claim 4 wherein the 
means for rotatably mounting the duct on supporting 
devices comprises a collar and said supporting devices 
include a rim of a size sufficient to loosely receive said 
duct thereby to permit unimpeded rotation thereof 
when urged in a rotating direction by a tool. 

7. The combination according to claim 6 wherein the 
duct is of circular cross section and said rim is of a 
diameter less than said duct; and 
means associated with said collar for preventing col 

lar movement when the duct is rotated to a desired 
position. 

8. The combination according to claim 6 wherein 
said collar includes a pair of rims separated by an out 
wardly projecting flange, said rims being of a diameter 
less than an air supply hose adapted to be connected to 
one of said rims, and less than the diameter of a duct ar 
ranged to be rotatably mounted on the other of said 
rims, whereby air delivered through said hose to the 
plenum chamber in said duct, is caused to flow from 
the duct through said outlet openings into the space 
being conditioned. 

9. The combination according to claim 6 wherein 
said collar contains means for supporting said air 
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directing plates; and 
air deflecting means adjacent the bottom of each of 

said plates near said orifice for directing air into 
said space. 

10. The combination according to claim 9 wherein 
the means for supporting said air deflecting plates in 
cludes a groove in said flange on opposite sides of said 
collar; and 

said plates have ends complementary to said grooves 
so that when the plate ends are positioned in the 
grooves, the plates are supported throughout their 
complete length. 

11. The combination according to claim 10 wherein 
the means spacing said plates includes a U-shaped 
device having legs respectively attached to the inner 
side walls of said plates; and 
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an opening in said device of a size sufficient to insert 
a tool for engaging the adjusting means used in 
rotating said duct to a desired position. 

12. The combination according to claim 1 wherein 
the outer side walls of each of said plates includes a rib 
extending the plate length for receiving and aligning 
ceiling tile when the distributor is installed in a ceiling; 
and 
a flange on the bottom of each of said plates for sup 

porting said tile. 
13. The combination according to claim 1 wherein 

the outer side walls of each of said V-shaped plates in 
cludes multiple studs spaced and arranged to pierce 
ceiling tile when the distributor is installed in a ceiling; 
and 
a flange on the bottom of each of said plates for sup 

porting said tile. 
14. The combination according to claim 1 wherein 

said supporting devices used for rotatably mounting 
said duct includes a pair of upstanding members 
respectively located on opposite ends of said duct; and 
means pivoting said duct in said members for per 

mitting duct rotation to align the duct slot with 
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10 
said main outlet. 

15. The combination according to claim 14 wherein 
said air directing plates each have an in-turned flange 
for directing air at an angle into said space or straight 
downwardly depending on the position of said duct 
openings with respect to said orifice. 

16. The combination according to claim 15 wherein 
the walls of said duct forming said discharge openings 
are reversely bent to provide stop members on the ter 
minal ends thereof for limiting the degree of rotation of 
said duct; and 

locking means on said duct coacting with at least one 
of said up-standing members for locking said duct 
in a set position. 

17. The combination according to claim 3 wherein a 
tab on said duct adjacent each of said openings diffuses 
and directs air toward said outlet opening. 

18. The combination according to claim 3 wherein 
said duct contains a channel on one side thereof com 
prising side walls and a base, outlet openings formed in 
said base for directing air toward said orifice for 
discharge into said space. 
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