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United States ‘Patent 

2,950,776 
VENTHJATING AIR DISCHARGE MUFFLER 

Joseph F. Stephens, Kansas ‘City, Mo., assignor to Gustin 
Bacon Manufacturing ‘Company, Kansas City, Mo., a 
corporation of Missouri 

Filed July 19, 1956, Ser. No. 598,784 

5 Claims. (Cl. 181—42) 

My invention relates to a ventilating air discharge 
mu?ler and more particularly to an improved ventilating 
air discharge mu?ler which reduces the noise generated 
in high velocity ventilating systems and which permits 
ready regulation of the ?ow of conditioned air through 
the mu?ler. 

In modern air-conditioning, ventilating, and heating in 
stallations, high velocity systems are preferred since they 
permit use of distributing ducts having a small cross 
sectional area. These high velocity systems not only 
result in considerable savings in duct material owing to 
their small cross-sectional areas, but also require only a 
comparatively small space within the walls, ?oors, ceil 
ings, and the like in which they are installed. 

‘ One disadvantage inherent in a high velocity system is 
the generation of noise incident to the passage of the 
high velocity air through the system. This noise is par 
ticularly evident at the outlet grilles through which the 
conditioned air is discharged to the space to which air 
is supplied. In the prior art, in order to reduce this noise 
it has been the practice to interpose a plenum chamber 
between the small distribution ducts and relatively larger 
air outlets. In some cases the interiors of the chambers 
are lined with sound absorbing material. 

In one type of unit employed in the prior art, a perfo-_ 
rated metal cylindrical sleeve is secured to the inlet duct. 
A piston within the sleeve is moved to regulate the 
amount of air entering the plenum chamber by uncover 
ing the correct number of holes in the perforated sleeve. 

_ In another unit employed in the prior art, a conical 
metallic outlet from the distribution duct is disposed 
within the plenum chamber. In this unit a conical 
metallic damper is shiftable axially of the conical dis 
tribution duct outlet to regulate the supply of air. In 
both these units of the prior art the high velocity air 
entering the plenum chamber from the inlet duct ?rst 
is met by metallic members which readily conduct sound 
into the area to which the air is to be supplied. 

I have invented a ventilating air discharge mu?ier in 
which the high velocity air entering the plenum chamber 
from a distribution duct is met with members entirely 
composed of sound absorbing material rather than ?rst 
by metallic elements as in the systems of the‘ prior art. 
My mu?ier affords ready regulation of the amount of 
air passing from the distribution pipe to the area to be 
supplied. - ' 

One object of my invention is to provide a ventilating 
air discharge muffler which substantially reduces the 
noise generated in high velocity air supply systems. 
A further object of my invention is to provide a ven 

tilating air discharge muf?er in which high velocity air 
entering a plenum chamber from a distribution duct is 
met by members composed entirely of sound absorbing 
material. 

Yet another object of my invention is to provide a 
ventilating air discharge mu?ler in which the volume of 
‘air ?owing from a distribution duct to an area to be 
supplied may readily be regulated. 
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Other and further objects of my invention will appear 

from the following description. 
In general my invention contemplates the provision of 

a ventilating air discharge mu?ler including a plenum 
chamber having an inlet connected to an air distribution 
duct and an outlet opening into the area to be supplied 
With air. I mount a plurality of ?rst baf?es having 
irregular con?gurations in the chamber between the inlet 
and the outlet. I mount a plurality of second baffles 
having con?gurations complementary to the con?gura 
tions of the ?rst ba?les adjacent the ?rst bai’?es to pro 
vide a plurality of tortuous air passages between the inlet 
and the outlet. My mu?ler includes means for shifting 
the ?rst and second ba?ies with respect to each other to 
regulate the ?ow of air through the passages. My plenum 
chamber and ba?les are formed of material having good 
sound absorbing properties and having sut?cient struc 
tural strength to retain the shape into which it is molded. 

' In the accompanying drawings which form part of the 
instant speci?cation and which are to be read in con 
junction therewith and in which like reference numerals 
are used to indicate like parts in the various views: 

Figure 1 is an elevation of one form of my improved 
ventilating air discharge mui?er. 

Figure 2 is a sectional view in perspective of my im 
proved ventilating air discharge mu?ler taken along the 
line 2-2 of Figure 1. 

Figure 3 is a sectional view of my improved ventilat 
ing air discharge muf?er taken along the line 3——3 of 
Figure 2. 

v Figure 4 is an elevation of a second form of my im~ 
proved ventilating air discharge mu?ler. 

' Figure 5 is a sectional view of my ventilating air dis 
charge mu?ler taken along the line 5—5 of Figure 4. 
More particularly referring now to Figures 1 to 3 

of the drawings, my mu?ler, indicated generally by the 
reference character 10‘, includes a base 12, a top 14 and 
sides 16 and 18. I provide my mu?ler 10 with an end 
20 formed with an inlet 22 which may be connected to 
an air distribution ‘duct (not shown). In the open end 
of my mu?ler 10 remote from end 20 I mount ‘by any 
convenient means a grating or grille, indicated generally 
by the reference character 24, through which air passes 
into the area to be supplied. Bottom 12, top 14, sides 
16 and ‘18, and end 20 and inlet 22 are ‘formed of sound 
absorbing material. Preferably I mold these members 
integrally from the material disclosed in the copending 
application of Joseph F. Stephens and Glenn W. Kerr, 
Serial No. 318,856, ?led November 5, 1952, now Patent 
No. 2,778,759, for a Thermal Pipe Insulation. The ma 
terial comprises glass ?bers having an average diameter 
of no more than ten microns, impregnated with a syn 
thetic resin in an amount from ??teen percent to ‘thirty 
?ve percent ‘by weight of the ?nished material and cured 
under such pressure as to give the material a density of 
between two pounds per cubic foot and ?ve pounds per 
cubic foot. This material has excellent sound absorb 
ing properties and has suf?cient structural strength to 
retain the shape into which it is molded without the use 
of auxiliary structural members. Any other appro 
priate sound absorbing material having suf?cient strength 
to be molded may be employed. 

Base 12, top 14, sides 16 and v18, and end 20 enclose 
a space forming a plenum chamber, indicated generally 
by the reference character 26 in which the high velocity 
air expands as it emerges from a distribution duct con 
nected to inlet 22. The expansion of the high velocity 
air reduces the air stream velocity and thus contributes 
to the reduction of noise which otherwise would be in-I 
cident to the passage of the high velocity air through: 
the grille 24. . ., 

Within the chamber 26 between the inlet 22, and the, 
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outlet grille 24 I‘ mount a plurality of ?rst bai?es 28. 
In the form of my muf?er shown in Figures 1 to 3, I 
employ only two baf?es 28 secured to the respective 
sides 16 and \18 by members 30. It is to be understood 
that the members 36 may be formed integrally with baf 
?es 28 with a serpentine, sinusoidal, or antractuous con 
?guration. My mu?ler includes a plurality of second 
baflies 32 having similar con?gurations complementary 
to the configuration of baf?es 28. Conveniently, I form 
a pair of adjacent ba?ies 32 integrally and disposej the 
assembly in nested relationship between a pair of baf?es 
28. This arrangement provides tortuous or sinuous paths, 
indicated generally by the reference character 34, for 
the passage of air from inlet 22 to grating 24. 

1 form baffles 28 together with members 30 from 
sound absorbing material. Preferably I make these 
baflies from the material disclosed in the said copend 
ing application. Similarly, ba?es 32 are formed of 
sound absorbing material. While in Figures 1 to 3 I 
have shown a number of baffles 28 and 32 which afford 
only two sinuous passages 34 between inlet 22 and grat 
ing 24, it is to be understood that I may employ a. large 
number of baf?es making up a multiplicity of passages 
34. If a plurality of passages are to be provided, I form 
a number of ?rst assemblies each including a pair of 
bai'lies 28 joined by members 36 and a number of sec 
ond assemblies, each including a pair of baffles 32. In 
order to form the passages 34, I dispose the assemblies 
including ba?ies 32 in nested relationship between the 
‘assemblies including pairs of baffles 28. It will be ap 
preciated that in this manner I may make as many 
tortuous or sinuous passages 34 as desired. _ 

I provide means for moving the assembly including 
baf?es 32 axially of the chamber 26 to regulate the ?ow 
of air through passages 34. A bracket 36 ?xed be 
tween sides 16 and 18 by any convenient means ‘such as 
screws or the like 38 rotatably carries a nut 40 mounted 
on the bracket by means of a peripheral groove 42. A 
threaded stud 44 ?xed to the assembly including ba?ies 
32 by a plate or head 46 formed on the stud passes 
through and threadably engages nut 40‘. It will be appre 
ciat'ed that when nut 40 is turned, the assembly includ 
ing ba?les 32 will be shifted with respect to the baffles 
28. A suitable opening (not shown) in grille 24 gives 
access to nut 46. If nut 46 is. turned a suf?cient amount, 
baf?es 32 contact ba?ies 28 and the passages 34 will be 
closed. These passages are fully open when baffles 32 
are symmetrically disposed with respect to baffles 28‘. 
At its end remote ‘from stud 44 the assembly including 
baffles 32 carries a guide pin 48 secured to the assem 
bly by means of a plate 50 riveted or otherwise secured 
to the assembly. Guide pin 48 rides in a hole 52 formed 
in a bracket 54 extending across inlet 22 and secured‘ 
to end 26 by any convenient means such as screws or 
rivets 56. The nut 46 may be turned empirically to ad 
just the ba?ies 32 to a point of minimum noise, that is, 
to' tune the arrangement to a position of greatest sound 
absorption. 

It will be seen that this form of my invention ?rst pro 
vides a plenum chamber 26 into which high velocity 
air entering inlet 22 expands. This expansion reduces 
the air stream velocity to contribute to the reduction 
of noise which otherwise would be incident to the pas 
sage of the high velocity air through grille 24. This 
form of my invention provides a plurality of sinuous‘ 
or tortuous passages 34 which break the air stream into 
a number of smaller streams. This action of breaking up 
the air stream further reduces noise. It is thought that 
this result ?ows from the conversion of lower frequency 
sound, which latter is more e?ectively absorbed by 
sound absorbing material. The sinuous or tortuous na 
ture of the paths 34 presents a very large area of sound 
absorbing material. to air‘ traveling along the paths. 
As has been explained hereinabove, my mu?ler is 

formed of a material which has suf?cient structural 

4 
strength to retain the shape to which it is molded. If 
desired I may provide my baffle with a sheath or skin 
58 formed of a suitable material such as aluminum foil 
or the like. This sheath seals the baffle against the escape 
of air through the baffle wall. It also serves as a vapor 
barrier to prevent seepage of moisture through the 
ba?ie walls. 

Referring now to Figures 4 and 5, this form of my 
muffler, indicated generally by the reference character 
60, includes a housing having a base 62, a top 64, re 
spective sides 66 and 68 and an end 76 formed with 
an inlet 72. The housing, including base 62, top 64, 

7 sides 66 and 68, and end 70, forms a plenum chamber, 
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indicated generally by the reference character 73, into 
which high velocity air passes from a distribution duct 
(not shown). The air expands and loses velocity in 
the chamber 73. In the open end of the battle remote 
from end 70, I mount a grille or grate, indicated gen 
erally by the reference character 74. it will be seen that 
the housing of the form of my muf?er shown in Figures‘ 
4 and 5 is similar in all respects to the form shown in 
Figures 1 to 3 with the possible exception of its dimen 
sions. 

Within the housing including base 62, top 64, sides 
66 and 68, and end 76, between the inlet 72 and the 
grille 74 I mount a plurality of ?rst baf?es 76 having a 
zigzag con?guration. The baiiles 76 adjacent the re 
spective sides 66 and 68 may be secured to the sides by 
extensions 76 formed integrally with the battles 76. In 
this form of my invention it will be seen that a pair of 
ba?ies 76 are disposed substantially centrally of the 
base ‘62. These ba?‘les are joined by ends 30 to form 
central ba?ies 76 as a unitary piece. it will be under 
stood that the baf?es 76 adjacent the sides 66 and 68 
are molded as integral pieces with extensions 73 from 
the material disclosed in the said copending application. 
Similarly, the two central baffles 76 may be made in 
tegral with ends 80 of the same material. ' 

I dispose a pair of second baffles 62 joined by ends 
84 between the ba?le 76 adjacent side 66 and one of 
the central ba?ies 76. I dispose a second pair of second 
baf?es ‘82 joined by ends 84 between the baffle 76 ad 
jacent side 68 and the other central baffle 7 . It will be 
seen that all the ba?les 82 have a zigzag con?guration 
complementary to that of the baffles 76. This arrange 
ment provides a plurality of tortuous zigzag paths, in 
dicated generally by the reference characters 66, between 
the inlet 72 and the outlet grille or grate 74. I con 
struct this form of my mu?ler with means for shifting 
the assemblies including bat-‘?es 62 with respect to the 
baf?es 76 to regulate the ?ow of air through the pas 
sages 86 and to tune the assembly to a position of greatest 
sound absorption. A bracket 68 ?xed between sides 
66 and 68 by any convenient means such as screws or 
rivets 90 rotatably supports a nut 92. Nut “)2 thread 
ably engages a stud 94 ?xed by any convenient means 
such as welding or the like to a U-shaped bracket 96, the 
respective legs of which are fixed to the assemblies in 
cluding ba?les 82. As nut 92 is turned, the baffles 32 
shift relative to the baf?es 76 to regulate the ?ow of 
air through passages ‘86. An opening (not shown) in, 
grille 74 provides access to nut 92. If nut 92' is turned 
a sufficient number of times, the ba?i'es 32 contact the 
baf?es 76 and the passages 86 are closed. With the 
ba?ies ~82 symmetrically disposed with respect to the 
baf?es 76, the maximum amount of air is permitted to 
pass through the passages 86. Guide pins 98 secured 
to the ends of the assemblies including ba?i'es 82 re 
mote from the bracket 26 ride in openings in a bracket 
100 ?xed between sides 66 and 68 by screws or rivets 162. 
Pins 98 and bracket 1% guide the assemblies including 
ba?ies 82 in their movement with respect to baffles 76. 

It is to be understood that the housing including base 
62, top 64, sides 66 and 68, and end 70 formed with 
inlet 72 are made of sound absorbing material. Pref 
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erably I employ the material disclosed in the said co 
pending application. Similarly, I construct ba?ies 76 
and extensions 78 as well as ba?les 82 and ends 84 from 
the same material. If desired I may provide this form 
of my muf?er with a sheath or skin 104 of aluminum 
foil or the like. While I have shown only two pairs of 
zigzag ba?les 82 and corresponding ba?ies 76 to provide 
four sinuous paths 86, it is to be understood that I may 
employ as many sets of ba?ies as desired to provide 
a large number of sinuous paths. 

In operation of my ventilating air discharge mu?ler, 
high velocity conditioned air from a distribution duct 
(not shown) enters the inlet 22 or 72 and expands into 
the plenum chamber 26 or 73. As the air expands, its 
velocity drops. It is to be noted that in both forms of 
my invention air entering the plenum chamber is met 
substantially entirely by sound absorbing material. More 
particularly, it is to be noted that no metallic element 
with which the air comes into contact in passing through 
the mu?'ier extends from the inlet to the outlet of the 
housing. After expanding in plenum chamber 26 or 
73, the air is divided into a plurality of independent 
streams and is guided along tortuous paths toward the 
duct outlet. In the form of my invention shown in 
Figures 1 to 3, passages 34 provide sinuous paths for 
the air. In the form of my invention shown in Figures 
4 and 5, passages 86 provide zigzag paths for the air. 
The ?ow of air through passages 34 in the form of my 
invention shown in Figures 1 to 3 may readily be regu 
lated by turning the nut 40. Similarly the flow of air 
through passages 86 in the form of my invention shown 
in Figures 4 and 5 may be regulated by turning nut 
92. Upon emergingfrom the passages 34 or 86, the air 
?ows through the grille 24 or 74 to the area to be sup 
plied. 
The construction of my mu?ler substantially reduces 

the noise which otherwise would be incident to the pas 
sage of high velocity air through an outlet grille. First, 
expansion of the air into the plenum chamber 26 or 73 
reduces the air stream velocity to contribute to the reduc~ 
tion of noise. Second, the breaking up of the air stream 
into a plurality of smaller streams reduces noise. Fur 
ther, the sinuous or tortuous nature of the air passages 
provided eliminates any direct path for sound from the 
duct to the grille. ‘These passages also expose a large 
surface area of sound absorbing material to the air in 
the course of its passage between the duct and the grille. 
Besides this, I may tune the arrangement to a position 
of minimum noise. 

It will be seen that I have accomplished the objects 
of my invention. I have provided a ventilating air dis 
charge mu?ler which substantially reduces the noise 
which otherwise would be incident to the passage of a 
high velocity air stream through a grille. My mu?ler 
not only accomplishes this result but also permits regu 
lation of the ?ow of air through the muffler. 

It will be understood that certain features and sub 
combinations are of utility and may be employed without 
reference to other features and subcombinations. This 
is contemplated by and is within the scope of my claims. 
It is further obvious that various changes may be made 
in details within the scope of my claims without depart 
ing from the spirit of my invention. It is therefore to 
be understood that my invention is not to be limited to the 
speci?c details shown and described. . . 

Having thus described my invention, what I claim is: 
1. Apparatus for feeding air from a supply duct to 

811 area to be supplied with said air including in combina 
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6 
tion means forming a plenum chamber having an inlet 
for admitting air from said duct to said chamber to 
permit admitted air to expand and having. an outlet to 
said area, means forming a pair of ?rst ba?le walls hav 
ing sinuous surface con?gurations, means mounting said 
?rst battle wall forming means in said chamber between 
said inlet and said outlet, means forming a pair of second 
baffle walls having surface con?gurations complementary 
to the con?gurations of said ?rst ba?le wall surf-aces, 
means mounting said second ba?’le wall forming means 
within said chamber with said second ba?le walls adjacent 
said ?rst baffle walls to de?ne a plurality of tortuous 
paths between said inlet and said outlet to divide the 
expanded air into a plurality of streams, means for mov 
ing said ?rst ba?le walls relative to said second ba?ie 
walls simultaneously to vary the cross-sectional area of 
said paths de?ned by said ?rst and second battle walls 
and means for connecting said moving means to said 
ba?le wall forming means. 

2. Apparatus as in claim 5 in which said chamber 
forming means and said ba?le forming means are formed 
from a sound absorbing material. 

3. Apparatus as in claim 1 in which said chamber 
forming means and said baffle forming means are formed 
of material made up of glass ?bers and impregnated with 
resin. 

4. Apparatus for feeding air from a duct to an area 
to be supplied with said air including in combination 
means forming a plenum chamber having an inlet for 
admitting air from said duct to said chamber to permit 
admitted air to expand and having an outlet to said area, 
a plurality of ?rst ba?'les having walls with sinuous sur 
face con?gurations, means mounting pairs of said ?rst 
ba?les in spaced relationship in said chamber between 
said inlet and said outlet, a plurality of means forming 
pairs of second ba?ies having walls with surface con 
?gurations complementary to the surface con?gurations 
of said ?rst baffles, means mounting the respective second 
baffle forming means between the baifles of said ?rst 
battle pairs with said second bai?e walls adjacent said 
?rst ba?ie walls to de?ne a plurality of tortuous paths 
between said inlet and said outlet for dividing the ex 
panded air into a plurality of streams, means for moving 
said ?rst and second ba?les relative to each other to vary 
the cross-sectional areas of the paths de?ned by the Walls _ 
of said baffles and means for connecting said moving 
means to said ba?les. 

5. Apparatus as in claim 4 in which the respective 
means forming said second baffles comprise integral mem 
bers having said second ba?le walls and means for 
connecting said second ba?’le forming means for move 
ment as a unit. 
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