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57 ABSTRACT 

Three embodiments of an air distributor apparatus are 
shown which utilizes a balanced type air flow control 
valve of cylindrical configuration co-operatively asso 
ciated with a cylindrical sleeve having circumferen 
tially spaced openings closed by the valve. A dia 
phragm powered valve actuator is disposed within the 
sleeve which is installed at the air inlet of an air distrib 
utor plenum. Several control schemes are disclosed. 

13 Claims, 7 Drawing Figures 
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Re. 29,280 
1. 

AIR DISTRIBUTION REGULATOR APPARATUS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to air distribution apparatus 
and particularly apparatus used to control air for tem 
perature control and ventilation in buildings. 
This invention relates to an air distributor apparatus 

which provides an air flow control sub-assembly which 
may be simply, easily, and quickly installed at the inlet 
opening of an air diffuser plenum chamber. The air 
controlling valve is of the balanced flow type thereby 
enabling it to be powered with minimum energy such as 
might be derived from the distributed air alone. Owing 
to the compact relation of the elements, the air flow 
control assembly may be installed at the diffuser assem 
bly inlet and removed and replaced by a like or differ 
ent air control assembly without removal of the diffuser 
assembly. The air control assembly is retained within 
the air inlet opening of the distributor diffuser plenum 
chamber by a simple detent which may be overcome by 
sufficient force for purposes of removal of the air flow 
control assembly. 
These and other aspects of the invention will become 

more apparent as this disclosure describes my inven 
tion with references to the drawings in which: 
FIG. 1 is a partially sectioned partial schematic of a 

first embodiment of my invention particularly adapted 
to variable volume high velocity applications where 
temperature control is needed; 
FIG. 2 is a perspective of a cylindrical sleeve that 

forms the main housing and flow orifice for the air flow 
control assembly shown in FIG. 1; 
FIG. 3 is a perspective of a cylindrical valve em 

ployed in all embodiments of the invention to control 
the flow through the apertures or orifice openings of 
the sleeve; 
FIG. 4 is a view of the air distributor apparatus of 

FIG. 1 taken place along a line 4-4 of FIG. 1; 
FIG. 5 is a partially sectioned partial schematic of a 

second embodiment of my invention particularly 
adapted to a constant volume low velocity air distribu 
tion system where temperature control is needed; 
FIG. 6 is a perspective of the cylindrical sleeve that 

forms the main housing and flow orifices for the air 
flow control assembly of the apparatus shown in FIG. 5; 
and 
FIG. 7 is a partially sectioned partial schematic of a 

third embodiment of my invention particularly adapted 
to a variable pressure application wherein temperature 
control is not required. 
The first embodiment of my invention will be de 

scribed with reference to FIGS. 1-4 of the drawings. 
Illustrated within these figures is a high velocity air 
distribution system for distributing air at relatively high 
pressure such as between about 0.5 and 6.0 inches of 
water (125 to 1490 pascals) to a room for the purpose 
of ventilation and temperature control. 

Specifically there is provided an air diffuser assembly 
110 which has an air diffuser plenum chamber 112. 
Chamber 112 is preferably rectangular in configuration 
and includes a top wall 114, a front wall 116, a back 
wall 118, spaced from said front wall by the thickness 
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2 
of said plenum chamber, a pair of end walls 120 spaced 
from each other by the width of said plenum chamber, 
and a bottom wall 122 spaced from the top wall by the 
depth of said plenum chamber. 
The bottom wall 122 is provided with an elongated 

diffuser outlet 124 extending substantially entirely 
across the width of the diffuser assembly for discharg 
ing air from the plenum chamber 112 into a room or 
conditioned space served by the air diffuser assembly 
such as through a false ceiling as designated by numeral 
113. The front wall has a circular air inlet aperture or 
opening 125 therethrough for receiving an air flow 
control assembly 134. 
The bottom 122, front 116, top 114, and back 118 

walls are preferably constructed of a single piece of 
sheet metal, the ends of which may be shaped as shown 
to provide flanges 128 for supporting ceiling tile when 
the diffuser assembly is mounted flush with the room 
ceiling 113. The diffuser assembly may be mounted in 
any known manner such as suspending it from above or 
by resting the lower edges of the end walls directly on 
the flanges of T bars (not shown) of a false ceiling. The 
plenum chamber 112 is preferably lined with a fiber 
glass material 130 which has both thermal and acousti 
cal insulating properties. A crescent shaped perforated 
baffle 132 extending below the inlet opening 125 be 
tween the front and back walls may be provided to 
further reduce noise and enhance air distribution. 
The flow of air at the diffuser assembly is controlled 

by air flow control assembly 134. The air flow control 
assembly has a cylindrical sleeve 136 having an inner 
portion of which extends inwardly beyond the inlet 
aperture 125 of the plenum chamber 112 and an outer 
portion of which extends outwardly beyond inlet aper 
ture 125. A detent 138 in the form of a raised portion 
of sleeve 136 is provided on the outer surface of the 
sleeve 136 to retain the sleeve 136 in the position 
shown on aperture 125 of FIG. 1. However it is under 
stood that by applying sufficient manual force, sleeve 
136 and the associated air flow control assembly may 
be removed and replaced. 
Sleeve 136 is provided with a row of circumferen 

tially spaced first apertures 142 disposed internally of 
the plenum chamber 112. Apertures 142 may be 
formed as shown as two adjacent rows of apertures so 
as not to unduly weaken the sleeve 136 by large aper 
tures. With some additional noise the plural apertures 
might be substituted by a single large aperture or open 
ing in which case the wall 158 hereinafter described 
would be supported from said sleeve by an axially ex 
tending member. 
A cylindrically shaped valve 144 is carried by a tubu 

lar portion 146 connected thereto by a plurality of 
weblike spokes 148. Portions 144, 146, 148 may be 
fabricated or formed as a single integral piece. Details 
for supporting the cylindrical valve 144 for axial adjust 
ment will be described hereinafter. The left end (FIG. 
1) of the cylindrical valve 144 is provided with a radi 
ally extending annular sealing flange 150 which is ar 
ranged to sealingly seat against a first annular resilient 
seal member 152 when cylindrical valve 144 is posi 
tioned to the extreme right. Also in this position the 
right end edge of valve 144 will sealingly abut against a 
second annular resilient seal 126. 
Air is supplied to the diffuser assembly 110 via air 

conveying duct 154 preferably of the flexible type com 
monly employed in air distribution systems. Duct 154 is 
connected to the outer end of sleeve 136 and appropri 
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ately clamped in place if desired. The air flowing 
through duct 154 flows outwardly of sleeve 136 
through apertures 142 and is limited by the axial posi 
tion of valve 144. 

It will be appreciated that in many air distribution 
systems for purposes of ventilation, heating, and cool 
ing, the air pressure at a terminal air diffuser assembly 
may vary with the air distribution pattern of the system. 
It is also desirable to control the flow from such a ter 
minal air diffuser assembly in accordance with the 
demands of heating and cooling as may be dictated by 
the temperature of the conditioned space served by the 
air distributor assembly. 
To this end I have provided an actuator for valve 144 

for automatically adjusting the axial position of cylin 
drical valve 144 for compensating for pressure varia 
tions in the distribution system as well as to provide the 
desired temperature control for both heating and cool 
ing conditions. For these purposes I have provided a 

O 

15 

diaphragm chamber 156 disposed at the inner end of 20 
sleeve 136 having a diaphragm chamber front wall 158 
press fitted within sleeve 136 and a diaphragm chamber 
back wall 160 connected thereto as by screws 162. 
Front wall 158 is conical so as to deflect the air passing 
axially in sleeve 136 in a radially outward direction 
through apertures 142 as depicted by arrows 159. Con 
ical wall 58 serves as the closure for the end of sleeve 
136. 
An axially movable circular diaphragm 164 sealingly 

divides the diaphragm chamber 156 into a front portion 
166 and a rear portion 168. The end of tubular portion 
146 slidably and sealingly extends through an aperture 
174 in front wall 158 and is connected at its rear end to 
be moved by diaphragm 164. Tube member 180 ex 
tends into and supports for axial movement the forward 
portion of tubular portion 146 of valve 144. Member 
180 is positioned by ribs 182 extending radially in 
wardly from an annulus 183 press fitted within the 
forward end of sleeve 136. Members 180, 182 and 183 
are preferably integrally constructed. 
A biasing tension spring 176 is anchored at the for 

ward end of tube member 180. The other end of spring 
176 is connected to the rear end of tubular portion 146 
to bias diaphragm 164 and valve 144 to the left or valve 
open position. The valve 144 is moved to the right 
against the bias of spring 176 by the diaphragm in re 
sponse to the relative fluid pressures applied to the 
forward and rear portions 166 and 168 of diaphragm 
chamber 156. 
To this end the pressure in the rear portion 168 of the 

diaphragm chamber is maintained at atmospheric pres 
sure through a pressure passageway 111. The forward 
portion 166 of diaphragm chamber 156 communicates 
through a pressure passageway 149 which connects to 
a self-powered pneumatic control system described 
hereinafter. 
The self-powered pneumatic control system has a 

tube 115 which has an end opening, i.e., face, normal to 
the air flow of duct 154 to thereby sense total pressure 
in duct 154. Tube 115 communicates through a filter 
element 117 with pressure passageway 149 via a re 
strictor or orifice 119 disposed at downstream side of 
filter element 117. Thus air passing into tube 115 from 
duct 154 passes through filter 117, orifice restrictor 
119, and pressure passageway 149 to pressurize the 
forward portion 166 of diaphragm chamber 156 
thereby causing valve 144 to move against the bias of 
spring 176 toward its position closing apertures 142. 
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4 
However, the pressure within the forward portion 

166 is limited by a vent passage 121. Vent passage 121 
communicates alternatively with first vent passageway 
121a for summer operation and second vent passage 
way 121b for winter operation by way of snap acting 
bimetal actuated three way changeover valve 123 
which sensor is positioned in heat exchange relation 
with the air passing in duct 154. Thus when cooling air 
is supplied through duct 154 such as air below 70 F, 
the valve 123 assumes the position shown in full line 
communicating passageways 121 and 121a. When 
heating air is supplied such as air above 80° F valve 123 
assumes the position shown in dashed line communi 
cating vent passageways 121 and 121b. 
Passageway 121a and 121b pass through a vent port 

head 129 which is arranged to be moved along an axis 
as indicated by arrow 151 as will hereinafter be de 
scribed. To accommodate this movement, vent pas 
sageways 121a and 121b are made of flexible material 
such as plastic tubing. It will also be noted that the port 
for vent passageway 121a is on a face of the vent port 
head 129 which is about normal to the face on which 
the port for vent passageway 121b is located. Each of 
these port faces is oblique to the axial movement desig 
nated by arrow 151. 
A thermal responsive vent port operator 127 is sche 

matically illustrated to move in directions along an axis 
designated by arrows 131 in response to a bimetallic 
actuator element 133 positioned to sense temperature 
in the room served by the air distributor assembly. 
Arrows 131 and 151 are approximately normal to each 
other. 
Thus as the temperature of the room cools, bimetallic 

actuator 133 moves in a direction reducing the distance 
between closure surface 127a and the port for vent 
passageway 121a while simultaneously increasing the 
distance between closure surface 127b and the port for 
vent passageway 121b. During summer operation this 
closing of passageway 121 a will increase the pressure in 
diaphragm chamber portion 166 to cause valve 144 to 
close. In the opposite manner valve 144 will be opened 
during summer operation when the temperature of the 
conditioned space rises. 
During winter operation when the temperature of the 

room increases, bimetallic actuator 133 moves in a 
direction reducing the distance between closure sur 
face 127b and the port for vent passageway 121b while 
simultaneously increasing distance between closure 
surface 127a and the port for vent passageway 121a. 
During winter operation this closing of passageway 
121b will increase the pressure in diaphragm chamber 
portion 166 to cause valve 144 to close. Also in the 
opposite manner valve 144 will be opened during the 
winter operation when the temperature of the condi 
tioned space falls. 

In order that valve member 144 is adjusted to com 
pensate for variations in duct pressure I have provided 
a velocity compensator actuator 135 which has a cham 
ber 137 divided into two portions by a second movable 
diaphragm 139. The total pressure in duct 154 as 
sensed by passageway 115 is applied to one side of 
diaphragm 139 via pressure passageway 141. To the 
other side of the diaphragm 139 is applied a static 
pressure (total pressure minus velocity pressure) as 
sensed at opening 143 adjacent outlet aperture 142 via 
pressure passageway 145. Opening 143, i.e., the face 
thereof, is parallel to the direction of fluid flow up 
stream of openings 142. The net fluid force on dia 
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phragm 139 is thus approximately two times the veloc 
ity pressure and is exerted against the bias of second 
biasing spring 147 to move the vent port head 129 
relative to the vent port operator 127. It will thus be 
seen that an increase in velocity at 143 will affect a 
movement the vent port head 129 toward the vent port 
operator 127 to further restrict the out flow from pas 
sage 121 to thereby increase the pressure on the for 
ward side of diaphragm 164 to effect a further closing 
of the valve 144. Should there be a reduction in the 
velocity at 143 the reverse action will take place to 
open valve 144. The effects of the velocity compensa 
tor are the same despite the position of valve 123. 
The embodiment shown in FIGS. 5 and 6 is intended 

for use in low pressure constant volume air distribution 
systems. Since the air delivered to the air distributor 
assembly is substantially constant, that portion which 
does not pass from the assembly into the room or con 
ditioned space is bypassed usually via the space above 
a false ceiling to the air source. The operating pressures 
of such systems are customarily between about 0.2 and 
1.0 inches of water (50 to 250 pascals). 
The apparatus shown in FIGS. 5 & 6 is to a large 

extent the same or similar to that shown in FIGS. 1-4. 
To the extent that such apparatus is that same in struc 
ture and operation like reference numerals have been 
used. To simplify and shorten the disclosure, the bulk 
of the description will be directed to the differences. 
Thus is will be noted that the outer portion of gener 

ally cylindrical sleeve 36 is provided with a row of 
circumferentially spaced second apertures 42a which 
are axially co-extensive with valve 144 when valve 144 
is in the position shown in FIG. 5 thereby closing aper 
tures 42a. However, movement of valve 144 to the 
extreme right position closing aperture 142 will open 
apertures 42a thereby enabling the entire air flow from 
duct 154 to bypass outlet 124 via apertures 42a. 
Since the system is one in which the volume of air 

delivered to the distributor assembly is essentially con 
stant there is no need to provide a variable pressure 
compensator as in the embodiment of FIGS. 1-4. How 
ever, the thermostatic control including changeover 
valve 123 may remain the same as in the first embodi 
ment. 

It should also be understood that where both cooling 
and heating temperature control is not desired the 
changeover valve and dual vent passageways may be 
eliminated and vent passageway 121 would be con 
nected directly to the vent port head 129. Further, the 
vent port head can then be substantially simplified. 
The embodiment of FIG. 7 is a variation of that 

shown in FIG. 1. Again like elements are identified with 
like reference numerals. In this embodiment no tem 
perature control is provided and diaphragm 164 func 
tions solely in response to variations of pressure sup 
plied to the air distributor assembly. In this sense dia 
phragm 164 achieves the result that was achieved by 
diaphragm 139 in the embodiment of FIGS. 1-4. Thus 
total pressure of duct 154 is applied to the forward side 
of diaphragm 164 via pressure passageway 15 which 
has an opening, i.e., face, normal to the direction of air 
flow. To the other side of diaphragm 164 is applied a 
fluid pressure through a pressure passageway 45 having 
an opening 143, i.e. face, parallel to the direction of air 
flow immediately upstream of apertures 142. An in 
crease in velocity at this point will produce a reduction 
in static pressure applied to the rear side of diaphragm 
164 thereby causing valve 144 to be moved by dia 
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6 
phragm 164 toward the right or closed position. Like 
wise a reduction in velocity at this point will have the 
reverse effect. The embodiment of FIG. 7 therefore 
simply provides air at substantially constant volume 
from a source of variable air pressure. 

It will be observed that despite the variations in con 
trol that have been disclosed in the three embodiments, 
many of the elements of the apparatus are the same and 
may be interchanged thereby reducing the numbers of 
parts that need be stocked. Further, because the air 
flow control mechanism is made more closely asso 
ciated with the supply duct and less closely associated 
as an integral part of the distributor plenum chamber, 
the nature and function of the distributor assembly may 
be altered by replacement of the air flow control mech 
anism at the air inlet of the plenum chamber. 
Having thus described in detail several preferred 

embodiments of my invention, it is recognized that 
many variations may be made without departing from 
the scope or spirit of my invention and I accordingly 
desire to be limited only by the claims. 

claim: 
1. Air distribution apparatus comprising: an air ple 

num chamber having front and back sheet metal walls 
spaced from each other; an air outlet opening from said 
chamber; a generally circular aperture in said sheet 
metal front wall, defining an air inlet opening to said 
chamber, that portion of said chamber opposite from 
said aperture being closed by said back wall; a gener 
ally cylindrical sleeve extending axially inward of said 
inlet opening and having an inner portion disposed 
inwardly of said inlet opening and an outer portion; 
retainer means for retaining said sleeve in said inlet 
opening; an air conveying duct separate from said front 
wall fastened to the radial outer surface of said outer 
portion of said sleeve to supply air thereto; means de 
fining at least one first aperture at said inner portion of 
said sleeve extending radially outwardly communicat 
ing the interior of said sleeve with the interior of said 
plenum chamber; closure means at the end of said 
inner portion for blocking axial air flow; a generally 
cylindrically shaped valve disposed radially inwardly of 
said sleeve; mounting means for mounting said valve 
for axial movement within said sleeve between a first 
axial position at least partially outside of said inlet 
opening and substantially noncoextensive with said 
first aperture thereby opening said first aperture and a 
second axial position substantially coextensive with 
said first aperture thereby substantially closing said first 
aperture; and means for freely communicating the axial 
ends of said valve through said valve to thereby sub 
stantially balance the axial fluid forces exerted on said 
valve. 

2. Air distribution apparatus comprising: an air ple 
num chamber having front and back sheet metal walls 
spaced from each other; an air outlet opening from said 
chamber; a generally circular aperture in said sheet 
metal front wall, defining an air inlet opening to said 
chamber, that portion of said chamber opposite from 
said aperture being closed by said back wall; a gener 
ally cylindrical sleeve extending axially inward of said 
inlet opening and having an inner portion disposed 
inwardly of said inlet opening and an outer portion; 
retainer means at said inlet opening for axially retaining 
said sleeve in said inlet opening; an air conveying duct 
fastened to supply air to the end of said outer portion of 
said sleeve; means defining at least one first aperture at 
said inner portion of said sleeve extending radially 
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outwardly communicating the interior of said sleeve 
with the interior of said plenum chamber; closure 
means at the end of said inner portion for blocking 
axial air flow; a generally cylindrically shaped valve 
disposed radially inwardly of said sleeve; mounting 
means for mounting said valve for axial movement 
within said sleeve between a first axial position at 
least partially outside of said inlet opening and sub 
stantially noncoextensive with said first aperture 
thereby opening said first aperture and a second axial 
position substantially coextensive with said first aper 
ture thereby substantially closing said first aperture; 
and means for freely communicating the axial ends of 
said valve through said valve to thereby substantially 
balance the axial fluid forces exerted on said valve. 

3. Air distribution apparatus comprising: an air ple 
num chamber having front and back sheet metal walls 
spaced from each other; an air outlet opening from said 
chamber; a generally circular aperture in said sheet 
metal front wall defining an air inlet opening to said 
chamber, that portion of said chamber opposite from 
said aperture being closed by said back wall; a gener 
ally cylindrical sleeve extending axially inward of said 
inlet opening and having an inner portion disposed 
inwardly of said inlet opening and an outer portion; 
retainer means for retaining said sleeve in said inlet 
opening; an air conveying duct fastened to supply air to 
the end of said outer portion of said sleeve; means 
defining at least one first aperture at said inner portion 
of said sleeve extending radially outwardly communi 
cating the interior of said sleeve with the interior of said 
plenum chamber; closure means at the end of said 
inner portion for blocking axial air flow; a generally 
cylindrically shaped valve disposed radially inwardly of 
said sleeve; mounting means for mounting said valve 
for axial movement within said sleeve between a first 
axial position at least partially outside of said inlet 
opening and substantially noncoextensive with said 
first aperture thereby opening said first aperture and a 
second axial position substantially coextensive with 
said first aperture thereby substantially closing said first 
aperture; the radially outer cylindrical surface of said 
valve being immediately adjacent to but substantially 
noncontiguous with any portion of said sleeve for posi 
tions of said valve intermediate said first and second 
positions; and means for freely communicating the 
axial ends of said valve through said valve to thereby 
substantially balance the axial fluid forces exerted on 
said valve. 

4. Air distribution apparatus comprising: an air ple 
num chamber having front and back sheet metal walls 
spaced from each other; an air outlet opening from said 
chamber; a generally circular aperture in said sheet 
metal front wall defining an air inlet opening to said 
chamber, that portion of said chamber opposite from 
said aperture being closed by said back wall; a gener 
ally cylindrical sleeve extending axially inward of said 
inlet opening and having an inner portion disposed 
inwardly of said inlet opening and an outer portion; 
retainer means for retaining said sleeve in said inlet 
opening; an air conveying duct fastened to supply air to 
the end of said outer portion of said sleeve; means 
defining at least one first aperture at said inner portion 
of said sleeve extending radially outwardly communi 
cating the interior of said sleeve with the interior of said 
plenum chamber; closure means at the end of said 
inner portion for blocking axial air flow; a generally 
cylindrically shaped valve disposed radially inwardly of 
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8 
said sleeve; mounting means for mounting said valve 
for axial movement within said sleeve between a first 
axial position at least partially outside of said inlet 
opening and substantially noncoextensive with said 
first aperture thereby opening said first aperture and a 
second axial position substantially coextensive with 
said first aperture thereby substantially closing said first 
aperture; means for freely communicating the axial 
ends of said valve through said valve to thereby sub 
stantially balance the axial fluid forces exerted on said 
valve; a diaphragm disposed radially inwardly of said 
sleeve and axially adjacent said closure means and 
having an axially movable portion; means drivingly 
connecting said cylindrically shaped valve to said mov 
able portion of said diaphragm whereby said valve may 
be moved axially by axial movement of said diaphragm; 
means for biasing said valve toward one of said first and 
second positions; means for applying a fluid pressure to 
one side of said diaphragm for movement of said valve 
toward the other of said first and second positions 
against said biasing means; means defining a diaphragm 
chamber extending on both sides of said diaphragm; 
said diaphragm chamber being supported entirely 
within said air plenum chamber by said sleeve. 

5. The apparatus as defined by claim 4 wherein said 
air inlet opening in said front wall is larger than said 
diaphragm chamber to thereby permit said sleeve and 
diaphragm chamber as an assembly to be installed in 
said air plenum chamber through said air inlet opening. 

6. Air distribution apparatus comprising: an air ple 
num chamber having an air inlet opening and an air 
outlet opening; a generally cylindrical sleeve extending 
axially inward of said inlet opening and having an inner 
portion disposed inwardly of said inlet opening and an 
outer portion; retainer means for retaining said sleeve 
in said inlet opening; an air conveying duct fastened to 
supply air to the end of said outer portion of said 
sleeve; means defining at least one first aperture at said 
inner portion of said sleeve extending radially out 
wardly communicating the interior of said sleeve with 
the interior of said plenum chamber; closure means at 
the end of said inner portion for blocking axial air flow; 
a generally cylindrically shaped valve disposed radially 
inwardly of said sleeve; mounting means for mounting 
said valve for axial movement within said sleeve be 
tween a first axial position at least partially outside of 
said inlet opening and substantially noncoextensive 
with said first aperture thereby opening said first aper 
ture and a second axial position substantially coexten 
sive with said first aperture thereby substantially clos 
ing said first aperture; means for freely communicating 
the axial ends of said valve through said valve to 
thereby substantially balance the axial fluid forces ex 
erted on said valve; a diaphragm disposed radially in 
wardly of said sleeve and axially adjacent said closure 
means and having an axially movable portion; means 
connecting said cylindrically shaped valve to said mov 
able portion of said diaphragm whereby said valve may 
be moved axially by axial movement of said diaphragm; 
spring means for biasing said valve toward said first 
position; and means for applying a fluid pressure to one 
side of said diaphragm for movement of said valve 
toward the other of said first and second positions 
against said biasing means. 

7. Air distribution apparatus comprising: an air ple 
num chamber having front and back sheet metal walls 
spaced from each other; an air outlet opening from said 
chamber; a generally circular aperture in said sheet 
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metal front wall, defining an air inlet opening to said 
chamber, that portion of said chamber opposite from 
said aperture being closed by said back wall; a gener 
ally cylindrical sleeve extending axially inward of said 
inlet opening and having an inner portion disposed 
inwardly of said inlet opening and an outer portion; 
retainer means for retaining said sleeve in said inlet 
opening; an air conveying duct fastened to supply air to 
the end of said outer portion of said sleeve to supply air 
thereto; at least one first aperture at said inner portion 
of said sleeve extending radially outwardly communi 
cating the interior of said sleeve with the interior of said 
plenum chamber; closure means at the end of said 
inner portion for blocking axial air flow; a generally 
cylindrically shaped valve disposed radially inwardly of 
said sleeve; mounting means for mounting said valve 
for axial movement through said sheet metal front wall 
within said sleeve between a first axial position at least 
partially outside of said inlet opening and substantially 
noncoextensive with said first aperture thereby opening 
said first aperture and a second axial position substan 
tially coextensive with said first aperture thereby sub 
stantially closing said first aperture; and means for 
freely communicating the axial ends of said valve 
through said valve to thereby substantially balance the 
axial fluid forces exerted on said valve. 

8. Air distribution apparatus comprising: an air ple 
num chamber having an air inlet opening and an air 
outlet opening; a generally cylindrical sleeve extending 
axially inward of said inlet opening and having an inner 
portion disposed inwardly of said inlet opening and an 
outer portion; retainer means for retaining said sleeve 
in said inlet opening; an air conveying duct fastened to 
supply air to the end of said outer portion of said 
sleeve; means defining at least one first aperture at said 
inner portion of said sleeve extending radially out 
wardly communicating the interior of said sleeve with 
the interior of said plenum chamber; closure means at 
the end of said inner portion for blocking axial airflow; 
a generally cylindrically shaped valve disposed radially 
inwardly of said sleeve; mounting means for mounting 
said valve for axial movement within said sleeve be 
tween a first axial position at least partially outside of 
said inlet opening and substantially noncoextensive 
with said first aperture thereby opening said first aper 
ture and a second axial position substantially coexten 
sive with said first aperture thereby substantially clos 
ing said first aperture; means for freely communicating 
the axial ends of said valve through said valve to 
thereby substantially balance the axial fluid forces ex 
erted on said valve; a diaphragm disposed radially in 
wardly of said sleeve and axially adjacent said closure 
means and having an axially movable portion; means 
connecting said cylindrically shaped valve to said mov 
able portion of said diaphragm whereby said valve may 
be moved axially by axial movement of said diaphragm; 
means for biasing said valve toward one of said first and 
second positions; and means for applying a fluid pres 
sure to one side of said diaphragm for movement of 
said valve toward the other of said first and second 
positions against said biasing means. 

9. The apparatus of claim 8 wherein said last named 
means includes a first pressure passageway having an 
end opening substantially normal to the flow through 

O 

15 

20 

25 

30 

35 

40 

45 

SO 

55 

60 

said air distribution apparatus and communicating with 65 
said one side of said diaphragm. 

10. The apparatus of claim 9 including means for 
applying a fluid pressure to the other side of said dia 

10 
phragm including a second pressure passageway having 
an end opening substantially parallel to the direction of 
fluid flow adjacent but upstream of said first apertures. 

11. The apparatus as defined by claim 8 wherein said 
means for applying a fluid pressure to one side of said 
diaphragm includes means defining a diaphragm cham 
ber enclosing said diaphragm; and a conical wall which 
defines at least a portion of said closure means on one 
side thereof and a portion of said means defining said 
diaphragm chamber on the other side thereof. 

12. Air distribution apparatus comprising: an air 
plenum chamber having an air inlet opening and an air 
outlet opening; a generally cylindrical sleeve extending 
axially inward of said inlet opening and having an inner 
portion disposed inwardly of said inlet opening and an 
outer portion; retainer means for retaining said sleeve 
in said inlet opening; an air conveying duct fastened to 
supply air to the end of said outer portion of said 
sleeve; means defining at least one first aperture at said 
inner portion of said sleeve extending radially out 
wardly communicating the interior of said sleeve with 
the interior of said plenum chamber; closure means at 
the end of said inner portion for blocking axial air flow; 
a generally cylindrically shaped valve disposed radially 
inwardly of said sleeve; mounting means for mounting 
said valve for axial movement within said sleeve be 
tween a first axial position at least partially outside of 
said inlet opening and substantially noncoextensive 
with said first aperture thereby opening said first aper 
ture and a second axial position substantially coexten 
sive with said first aperture thereby substantially clos 
ing said first aperture; and means for freely communi 
cating the axial ends of said valve through said valve to 
thereby substantially balance the axial fluid forces ex 
erted on said valve; said outer portion of said sleeve 
extending axially outwardly of said inlet opening and 
having a plurality of circumferentially spaced second 
apertures extending radially therethrough directly 
communicating the interior of said sleeve with the 
space outside of said sleeve;, duct, plenum cham 
ber for bypassing air passing in said duct around said 
plenum chamber and the space served by said air dis 
tributor apparatus; said generally cylindrically shaped 
valve being positioned to substantially close said sec 
ond apertures in said first position and to open said 
second apertures in said second position. 

13. Air distribution apparatus comprising: an air 
plenum chamber having an air inlet opening and an air 
outlet opening; a generally cylindrical sleeve extending 
axially inward of said inlet opening and having an inner 
portion disposed inwardly of said inlet opening and an 
outer portion; retainer means for retaining said sleeve 
in said inlet opening; an air conveying duct fastened to 
supply air to the end of said outer portion of said 
sleeve; means defining at least one first aperture at said 
inner portion of said sleeve extending radially out 
wardly communicating the interior of said sleeve with 
the interior of said plenum chamber; closure means at 
the end of said inner portion for blocking axial air flow; 
a generally cylindrically shaped valve disposed radially 
inwardly of said sleeve; mounting means for mounting 
said valve for axial movement within said sleeve be 
tween a first axial position at least partially outside of 
said inlet opening and substantially noncoextensive 
with said first aperture thereby opening said first aper 
ture and a second axial position substantially coexten 
sive with said first aperture thereby substantially clos 
ing said first aperture; means for freely communicating 
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the axial ends of said valve through said valve to 
thereby substantially balance the axial fluid forces ex 
erted on said valve; a first annular resilient seal member 
extending circumferentially along the internal side of 
said generally cylindrical sleeve substantially interme 
diate said inner and outer portions; an annular sealing 
flange extending radially outward from the generally 
cylindrically shaped valve positioned whereby move 
ment of said valve to said second position effects seat 
ing of said flange against said first seal member; a sec 0 
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12 
dnd annular seal member mounted on said closure 
rheans positioned to abut the inner end of said gener 
ally cylindrically shaped valve in said second position. 

14. The apparatus as defined by claim 13 including 
a second annular seal member mounted on said closure 
means positioned to abut the inner end of said gener 
ally cylindrically shaped valve in said second posi 
tion. 
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