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[5 7 ] ABSTRACT 
An air outlet grille for walls or ceilings for uniformly 
distributing air in a room without turbulence or drafts. 
The grille incorporates a plurality of air projecting 
modules, which may have different projection proper 
ties, to conform to the position of the grille in the 
room by combining modi?ed individual air streams 
and ?uidic distribution of the propelled air and inte 
grating ambient room air forming a uniform c0aduc~ 
tive ?ow of decelerating air in the room involved. The 
different modules are interchangeable in a particular 
grille to provide combined air outlet patterns to con 
form to the shape of the area involved. 

4 Claims, 28 Drawing Figures 
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VARIABLE AIR DISTRIBUTION SYSTEM 
This invention relates in general to air distribution 

equipment and more particularly to a distribution grille 
for projecting heated, cooled or ventilating air into 
rooms. The grille is provided with selectively inter 
changeable modules for the combined projection of 
controlled-?ow air for the induction of ambient room 
air, forming a predetermined blanket pattern of air 
without the presence of turbulence or drafts in the oc 
cupied zone. 
Reference is had to applicant’s U.S. Pat. No. 

3,482,506. 
Prior grilles of the open or vane type projected air 

from a conducting source into a room resulting in ex 
cessive turbulence, non-uniform distribution and the 
presence of drafts, which problems are overcome by 
the present invention. 
A principal object of the invention is the provision of 

a grille connected to a duct for receiving a normal ?ow 
of air and having a plurality of pre-selected modules 
therein of the character to be described, which pro 
vides the grille with an output including a jet portion of 
air of relatively high velocity, which is combined with 
a portion of the motivated duct air of lower velocity, 
resulting in a blanket of coaductive air formed from the 
grille and integrating ambient room air of near zero ve 
locity, to produce a blanket of air from the grille which 
is projected a predetermined distance with a declerat 
ing velocity falling to a non-draft range within the 
I'OOITI. 

Another object of the invention is the provision of 
modules having a wide variety of triangular surfaces an 
gularly mated at predetermined different divergent an 
gles for forming coherent jet streams, which when com 
bined form a uniform flow of air from the source to 
form a blanket of air which will follow in close proxim 
ity to the ceiling of the room and simultaneously attract 
and integrate ambient air for draft-free distribution 
over a predetermined occupational portion of the 
room. 

A further object of the invention is the provision of 
a quick detachable fastening means for retaining a plu 
rality of modules of different output character within 
the frame of a grille. _ 
Another object of the invention is the provision of a 

plurality of modular air distribution units which are 
adapted to low cost manufacture and interchangeable 
in a given frame. 
These and other objects and advantages in one em 

bodiment of the invention are described and shown in 
the following specification and drawings, in which: 
FIG. 1 is a front elevation, in reduced scale, of the 

modular grille. 
FIG. 2 is a cross sectional view taken through section 

line 2-2, FIG. 1, illustrating typical air flow from the 
grille shown in FIG. I. ' 
FIG. 3 is a cross sectional side view, taken through 

section line 3—3, FIG. 1, illustrating the air ?ow from 
the grille directed in an upward direction. 
FIG. 4 is a perspective exploded view of a plurality 

of different modules for use in a grille frame. 
FIG. 5 is an enlarged inverted perspective view of a 

module shown in FIG. 4. . 
FIG. 6 is an elevation of a grille having a double row 

of air distribution modules for the central distribution 
of air from one wall of a rectangular room. 
FIG. 7 is a cross sectional view taken through section 
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2 
line 7—7, FIG. 6, illustrating the flow of air therefrom. 
FIG. 8 is a cross sectional view taken through section 

line 8—8, FIG. 6, illustrating the ?ow of air from the 
modules. 

FIG. 9 is a plan view illustration in reduced scale of 
the lateral distribution of the air from a grille shown in 
FIG. 8. 
FIG. 10 is a front elevation of a grille having a double 

row of modules adapted for an L shaped room. 
FIG. 11 is a cross'sectional view taken through sec 

tion line 1l—ll, FIG. 10, illustrating the unequal dis 
tribution of air therefrom. 

FIG. 12 is a plan view in reduced scale of an L shaped 
room showing the distribution of air from the grille 
shown in FIG. 10. 

FIG. 13 is a front elevation of a grille having two rows 
of modules therein, with portions thereof broken away. 

FIG. 14 is a cross sectional view taken through sec 
tion line 14-14, FIG. 13, illustrating another pattern 
of air ?ow. 
FIGS. l5, l6, and 17 illustrate the air patterns in cov 

erage of rooms of different shape by the selective posi 
tioning of the modules shown in FIG. 4. 
FIG. 18 is a perspective rear view of a frame showing 

a wire fastening means for securing the modules in a 
frame. 
FIGS. 19 and 20 are cross sectional views illustrating 

the modules held in a sub-frame by the means shown 
in FIG. 18 and thesub-frame secured by pin means, as 
shown. 
FIG. 21 is a cross sectional view taken through sec 

tion line 21-21, FIG. 20, showing the elongated upper 
and lower holes in the frame for holding the sub-frame. 

FIG. 22 is a cross sectional view showing the modules 
mounted at an angle in a sub-frame removably posi 
tioned in the main frame and not projecting beyond the 
wall ?ange. 
FIG. 23 shows a rectangular ceiling frame having 

modules in each side thereof for distribution of air from 
a central portion of the ceiling of a room. 
FIG. 24 is a cross sectional view taken through sec 

tion line 24-24, FIG. 23, illustrating the ?ow of air 
from opposite projecting modules. 
FIG. 25 illustrates a modular equipped frame re 

cessed in a ceiling illustrating the ?ow of air therefrom. 
FIG. 26 is a reduced scale plan view of the air distri 

bution in a rectangular room from the ceiling. 
FIG. 27 is a cross sectional view of a linear triangular 

air reduction member positioned to minimize the nor 
mal volume of air from the supply duct. 
FIG. 28 is a plan view in reduced scale of a rectangu 

lar room having appropriate modules in a ceiling frame 
for producing a uniform distribution of non-draft air in 
the room. 
FIGS. 1, 2, and 3 show a grille frame assembly 1 

which provides an opening for retaining a plurality of 
interchangeable air conditioning modules or nozzles 
for directing and initiating a coherent ?ow of air in a 
selected pattern of predetermined shape. The frame in 
volves an outer ?ange member 2 for mounting against 
the outer surface of the wall or ceiling with a generally 
rectangular opening de?ned by rectangular inner frame 
or duct 3 for engagement within the aperture in the 
wall or ceiling. There is also a second inner frame or 
housing 4 which is provided to retain a desired selec 
tion of air projecting modules. A cross section of the 
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frame and inner housing construction is illustrated in 
FIG. 3. 
FIG. 3 also illustrates a ‘sub-frame 5 for retaining a 

number of selected modules in a manner to be herein 
after described. 
FIG. 4 is an exploded view of a plurality of different 

modules 6-18 and 6e, whereas 19e is a spacer or filler. 
The modules shown in FIG. 4 are representative types 
for selected use, however interchangeable modules of 
different characteristics may be made to conform to 
particular air projection requirements. 
FIG. 5 shows a typical module 9 in inverted position 

which has coplanar inner edges 21-22-23 and opposite 
outer side edges 24 and substantially parallel sides 25. 
An integral transverse de?ection member 27 has a pre 
determined inner angular slope with respect to the 
outer side edges and is in junction with mating sides of 
the triangular surfaces 28-28, which surfaces have 
their opposite edges integral with the side walls of the 
module and the lower sides of the triangular surfaces 
28-28 in junction with triangular surfaces 29-29 
which are positioned at a steeper predetermined angle 
than the surfaces 28-28, which de?ne the angular V 
shaped outlet ofthe module. The air ?ow formed by 
the aforesaid angular positioned triangular surfaces 
consists of an outward ?ow of duct air and a portion 
thereof accelerated to a predetermined velocity which 
is projected from the grille at a lateral angle conform 
ing with the angular position of the de?ection member 
27 and triangular predetermined angular surfaces 28 
and 29. The phenomena of the resulting coaduction of 
the output will be hereinafter described. 
A notch 30 is provided to form a V junction at prede 

termined angles with respect to said outer side edges in 
each side of certain large modules for engaging the next 
adjacent module and preventing misalignment thereof. 
A cavity 31 in each side of the module is non-functional 
and provided for economic and practical molding rea 
sons. 

The entire frame for receiving the modules may be 
formed from metal stampings or plastic or metal die 
moldings, however the use of extruded assemblies is 
practical for economic reasons. 
The surfaces 29-29 are not required when the angle 

of the members 27-27 become negative or falls into 
a different quadrant, as in module 6, and with relation 
to any other module which has a positive angle. 

It is to be noted that an auxiliary module 6e is pro 
vided to project a flow of duct air substantially normal 
to the grille when positioned adjacent to the end of 
number 6 module, as shown in FIGS. 13, 14, and 15, 
particularly at one end of the opening in the grille, 
which because of its divergent angular inner surface 
will project air in a ?ow according to the combined 
shape of the surface of module 6e and the adjacent sur 
face of module 6. 

It is also to be noted that de?ector modules 12 and 
14-18 serve as end caps for projection modules 7-11, 
shown in FIG. 4. 
FIG. 2 illustrates the use of de?ector module 12 as 

end cap for module 11 at the right or left hand end of 
the series of modules in the frame, dependent upon the 
desired direction of the air ?ow. 

It is of further interest to note that the two like mod 
ules 6-6, shown in FIG. 3, are used back to back in the 
series shown in FIGS. 1 and 2, in order to provide a 
flow of duct air from the grille to properly form the 
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4 
total ?ow from the grille, such as required and shown 
in FIG. 15. 

It is to be noted from FIG. 4 that a blank module l9e 
is provided in some cases to completely fill the end 
space of the opening in the grille for a series of mod 
ules. A single row grille, shown in FIG. 1, has modules 
therein for directing the ?ow of air from a forward to 
a right hand direction. 7 

FIG. 6 shows a grille frame assembly 32 for receiving 
a pair of superposed rows of modules for controlling a 
larger output than the grille shown in FIG. 2 with equal 
right and left distribution. 
The cross sectional view, FIG. 7, shows an outer 

?ange 33 integral with a rectangular frame 34 for posi 
tioning adjacent the aperture in the wall or ceiling 
showing the end member 35 of a sub-frame, to be here 
inafter described. 
FIGS. 6 and 7 also illustrate a selected group of mod 

ules which will uniformly project approximately twice 
the quantity of air that is projected in grille frame as 
sembly l but diffused in like equal left and right direc 
tions, as indicated by arrows. 
The cross sectional view shown in FIG. 8 illustrates 

the ?ange 33 and frame 34 mounted in an aperture in 
wall 36 reasonably close to the ceiling 37, and provides 
a removable modular sub-frame assembly 38 for posi 
tioning both rows of modules for upward angular pro 
jection in the order of 20° with respect to the wall. The 
selection of modules for the upper and lower rows are 
the same which include left and right formations of 
modules 9e, 9, 8, 7, and 6, shown in FIGS. 6, 7, and 8. 
FIG. 8 also illustrates the application of well known 

multiple blade damper 39 for reducing the ?ow of duct 
air into the grille when necessary. 
The multiple dotted arrows illustrate the path of 

travel of the air upward from the grille and along the 
ceiling, which phenomena is hereinafter explained, and 
also in the aforementioned US. Pat. No. 3,482,506. 
FIG. 9 is a greatly reduced plan view of a room which 

illustrates the pattern of ?ow of air from the modules 
shown in FIG. 6, when the grille is mounted high in the 
center of one wall for draft-free descent into the occu 
pied portion of the room. 
FIGS. 10, 11 and 12 illustrate selected distribution of 

different modules in frame assembly 32 in which air is 
distributed in uniform angular directions but with un 
equal predetermined range to conform with an L 
shaped room shown in FIG. 10. This particular arrange 
ment of modules clearly illustrates an example of the 
control of the air to conform with a non-uniform pat 
tern configuration, as well as non-central wall place 
ment of the grille. 
FIGS. 13, 14, and 15 illustrate the high wall mounting 

of a dual row of modules 6e, 6-6, 7, 8, 9, l0 and l0e 
which are secured in both rows of the frame for pro 
ducing a substantially uniform air distribution pattern, 
as illustrated. 
FIGS. 16 and 17 illustrate different near ceiling plan 

view of air patterns in rooms of different shape with the 
grille positioned in various lateral positions in the walls 
of the rooms. 
FIGS. 18-22 show a simpli?ed means for the quick 

removal of module retainer sub-frame assembly 38 
adapted for convenient interchange of modules 
therein. The sub-frame is shown in rear perspective in 
FIG. 18 and provides walls 40, 41, 42 and an upper wall 
43, and side walls 44 and 45. 



3,877,356 
5 

Referring to FIG. 18, a pair of outward tensioned U 
shaped spring wire retainers 46 are provided with off 
sets 47-47 in each leg thereof for removal and re 
placement. Each retainer is adapted to engage a pair of 
straight longitudinal grooves along the rear edges of the 
opening for each row of modules. When the modules 
are inserted in the module sub-frame 38, they are in 
serted into the rear thereof and adapted to stop against 
a small linear ?ange 48 running along the outer edges 
of each opening. When each module is positioned 
against the forward ?ange 48 of the assembly 38 the re 
tainer 46 is snapped into linear grooves 49 running 
along the rear edge portions of both modular openings, 
best shown in FIG. 20. Thus each of a selected group 
of modules are securely held in predetermined selected 
positions and are easily removed by engaging the off 
sets 47 in the springs for the removal of same. 

In the interest of cost, a pin 50 may be an integral 
projection from the sub-frame assembly 38, particu 
larly when the latter is molded from plastic material, 
with slots 60 or 61 in the main frame 59, to be hereinaf 
ter described. 
A formed V shaped ?at latch spring 55 is secured in 

a groove 54 in the upper central portion of the assem 
bly 38 with one side thereof bearing upon the inner side 
of member 43. The opposite end includes a pin 56 pro 
jecting upward therefrom and an angular portion 53 
projecting downward for ?nger engagement to release 
pin 56 from frame 34 for removal of the assembly 38. 
A coil spring 57 is‘ retained within the V of spring 55 
for added security of the latch. 
FIG. 20 shows the module retainer secured in frame 

assembly 58 having ?anges 59 thereon for positioning 
against the surface of the wall or ceiling. A pair of 
spaced slots 60 and 61 are positioned in the upper side 
of the frame assembly 58 for the alternate engagement 
of pin 56. 
FIG. 20 illustrates the modular assembly when se 

cured in a position which permits the modules to 
project from the surface of the wall by the engagement 
of the pin 50 in a forward slot 60 with the upper pin 56 
also engaged in the foward slot. When it is desired to 
have the modules recessed from the surface of the wall, 
the pins 50 and 56 are inserted sequentially in the rear 
ward slots 61, as shown. 
Referring to FIG. 19, when it is desired to remove the 

modular assembly, a ?nger is engaged with the angular 
portion 53 of spring 55, which when pulled forward will 
extract pin 56 from engagement with the frame assem 
bly 58 and permit the modular assembly to tilt forward 
for removal. This procedure is the same for both posi 
tions of the assembly, as shown in FIGS. 20 and 22. 
FIG. 21 shows the slots in the top and bottom sides 

of the frame assembly 58 for alternate engagement by 
pin 56. 
FIG. 23 is a perspective view of a rectangular ceiling 

air diffuser assembly 63 which provides for the inser 
tion of four sets of modules for producing air distribu 
tion, illustrated in FIG. 26. The cross sectionalview, 
FIG. 24, illustrates the installation of the diffuser as 
sembly 63 secured in a central rectangular opening in 
a ceiling 64 mated with a rectangular duct 65 for sup 
plying a predetermined volume of air, whereby in oper 
ation four groups of selected modules form a continu 
ous circular blanket in coaductive relation along the 
ceiling wherein the ?ow will deaccelerate in an approx 
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6 
imate proportionate ratio to its induction of ambient 
room air therewith. 
FIG. 25 illustrates a modi?ed diffuser frame assembly 

67 which is positioned in a recess in the ceiling 64 to 
provide optional ?ush mounting for appearance rea 
sons. The volume of air flow from ducts 65 and 65a 
may be controlled by an adjustable damper, such as 
shown in FIG. 8. 
FIGS. 27 and 28 illustrate the use of a linear spoiler 

rail or baf?e 68, having a predetermined triangular 
cross section, shown in dotted lines, which is positioned 
at the entrance of each row of modules to limit the air 
?ow and modify the direction of the ?ow therefrom in 
proportion to the size of the baffle 68, as illustrated by 
arrows in FIG. 27. 
FIG. 28 illustrates the distribution of air in a room 

area with the baf?es 68 transverse the width of the 
room for compensating the air flow in all directions in 
the room. 

It is to be noted that the word “coaductive” is a 
coined word which is believed to simplify reference to 
a complex phenomena of combining three phases of air ‘ 
movement to minimize drafts in a room. 

' In. operation, it is apparent from the foregoing that a 
wide range of interchangeable air distribution modules 
having different characteristics are selectably, inter 
changeably adaptable in a wall mounted grille or a ceil 
ing diffuser connected to an air conducting duct for dis 
tributing draft-free air throughout the occupational 
portion of each of a variety of shaped rooms. 
The operation of each module depends upon the 

principles disclosed in US. Pat. No. 3,482,506, and 
physically modi?ed to obtain air nozzles having a wide 
range of different air patterns dependent upon the 
combined effect of the selection of modules secured in 
a particular grille. 

It has been well established that each module has a 
passageway therein formed by the junction of triangu 
lar surfaces positioned at an obtuse angle with each 
other and at an angle to the direction of the ?ow of air 
from the source, which creates a higher velocity jet 
stream that mixes with the air of normal velocity from 
the source. The projection into the room induces and 
integrates a quantity of ambient room air to form a flow 
of air of decelerating velocity in the form of a coaduc 
tive blanket spread over the area of the room. Since it 
is desired to place the air distribution grille relatively 
high in the wall of a room, the blanket of coaductive air 
tends to slowly move along in close relation to the ceil 
ing until the range of decelerated projection is com 
pleted. The tendency of fast moving air to move in 
close‘ relation to walls or ceilings is well established. 
However the coaductive type of air ?ow from the mod~ 
ules will maintain the air in close proximity to the ceil 
ing and walls at a reduced velocity and suitable for dis 
tribution and temperature blending of room air with 
the ceiling air which will slowly descend into the deep 
occupational zone in a room at a substantially uniform 
temperature and draft-free low velocity. 

It is also apparent that modules may be quickly inter 
changed by the use of the ?nger to move the ?at spring 
55 forward in the main or a sub-frame of the grille. 

It is to be noted that rows of modules may be applied 
in grilles which are fewer in number of greater in num 
ber than those shown in the drawings and that multiples 
of superposed rows of modules may be effective tc 
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meet certain requirements of rooms of various size and 
shape. 

It is to be understood that certain modi?cations in 
construction are intended to come within the teachings 
and scope of the above speci?cation. 
Having described my invention, I claim: 
1. An air projection grille for wall and/or ceiling 

mounting and connection with an air duct, said grille 
comprising a frame having four sides de?ning an elon 
gated opening, a series of displaceable modules being 
positionable within said opening to project air in prede 
termined ‘patterns for integration with ambient air in 
rooms of varying sizes and shapes, said modules being 
positionable adjacent one another in the front of the 
grille and each module having parallel sides with a 
transverse de?ection surface leading to an outlet be 
tween said sides, said series of modules having de?ec 
tion surfaces mounted at different angles with respect 
to one another and side-by-side V-shaped outlets 
formed between said surfaces to project air at prese 
lected and different angles through said outlets. 

2. An air projection grille for wall and/or ceiling 
mounting and connection with an air duct, said grille 
comprising a frame that de?nes a generally rectangular 
opening, and a series of displaceable modules that are 
positionable within said opening to project air in prede 
termined patterns for integration with ambient air in 
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rooms of varying sizes and shapes, said modules being 
positionable adjacent one another in the front of the 
grille and each module having parallel sides with a 
transverse de?ection surface leading to outlet means 
between said sides, said series of modules having their 
de?ection surfaces mounted at different angles with re 
spect to one another and side-by-side V-shaped outlets 
of said outlet means formed between said surfaces to 
project air at preselected and different angles through 
said outlets, each V-shaped outlet being located be 
tween adjacent modules, the sides of said modules hav 
ing outer edges inter?tted with a ?ange of said frame, 
said ?ange extending inwardly from the outer edge of 
the opening and forming a stop rest for receiving said 
edges. 

3. The grille of claim 2, wherein a groove in said 
frame is located adjacent an inner edge of said opening 
and spring means is retained in said groove to bear 
against said modules and releaseably retain same in 
said opening. 

4. The grille of claim 3, wherein the spring means is 
a V-shaped wire that is retained in said groove and said 
wire projects from the groove to contact the inner 
edges of said modules and hold the latter in said open 
mg. 

* * * * * 


