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The present invention relates to air circulat~
ing apparatus adapted to be associated with an
air circulating duct for the purpose of govern-
ing the velocity, pressure, temperature, direction
or flow, etc., of the air issuing from said duct.
My improved apparatus can be utilized as a part
of an air circulating system or air conditioning
system arranged to discharge air or to circulate
air in a room, conditioning chamber, display case,
. or other enclosure. ]

“The structure of the present invention takes
the general form of an improved controllable
grille or register which govérns the volume, veloc-
ity, direction of flow, etc., of the issuing .air, and
which also .contemplates the use of improved
thermal control means for governing the temper-
ature of such issuing air. s

One of the features of the invention is a unique -

construction and arrangement of plenum cham-
ber which is incorporated in the apparatus at a
point between the duct and the grille or other
discharge opening. This plenum chamber re-
duces the velocity and changes the direction of
flow of that portion of the air stream which. is
being diverted from the main air,stream flowing
_ through the supply duct. This diverted air
_ stream should not issue from the grille or dis-
charge opening at too high a velocity, otherwise
‘it will be objectionable from the standpoint of
drafts. Furthermore, this diverted air stream
- should issue from the grille or discharge opening
in a direction approximately at right angles to
the grille and to the length of the duct, other-

>
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complish this thermal control by having the di-
verted air impinge against a thermal exchange
conduit, and then varying the effective area of
impingement of the air against said conduit.
Another feature of the invention resides in
an improved arrangement.of deflecting vanes or
fins associated with the discharge opening: and
capable of being readily positioned for directing
the issuing air stream. at substantially any de- -
sired angle with respect to the room or other
enclosure. :
- Another feature of the invention resides in
the ability to manufacture and install the ap-

"paratus at relatively low cost, the construction

being largely sheet metal and being preferably
of unit lengths which can be readily joined to-
gether when a long continuous structure is de-
sired. . o

Other features, obiects and advantages of the

-invention will appear from the following detailed

description of certain preferred - embodiments
thereof.

In the accompanying drawings illustrating
these embodiments: = - '

Figure 1 is a horizontal sectional view through

" 4 conventional refrigerated display case for meats -
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wise the distribution of the air will be uneven -

and the effectiveness of flow from the grille will
be greatly reduced. The above arrangement of

35

plenim chamber greatly improves the perform--.

- ance of the apparatus with regard to this reduc-

tion of velocity and change of direction of flow.
Another feature of the invention resides in an
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improved volume-control for governing the vol- -

ume of the air which is thus diverted from the
main air stream of the duct for discharge out

“the air-supply duct, plenum chamber,

and .the like, showing-one embodiment of my
invention arranged for cooling the circulated air;
Figure 2 is a transverse sectional view through
cooling coil
and grille or discharge opening;
Figure 3 is a sectional view similar to Figure 2

" but showing a modified construction wherein the -

volume control is responsive to static pressure;
Figure 4 is a fragmentary sectional view, sim-
ilar'to Figures 2 and 3, showing a modified con-
stiuction wherein the volume control is responsive
to manual adjustment; - _
- Pgure 5 is a sectional view similar to Figure 4,
showing a modified construction wherein the vol-
ume control is responsive to temperature, static

. pressure and manual adjustment;

through the grille or discharge opening into the

room. This volume control may be arranged to
respond to temperature, static pressure, or manual
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regulation in different preferred embodiments

"which I shall hereinafter describe.

Another feature of the invention resides in an -

improved thermal control
" the temperature of the air issuing from the dis-
charge opening or grille. This -thermal control
may be for the purpose of heating the air or
cooling the air, depending upon the requirements
of the particular installation. I preferably ac-

means for governing

50
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" Pigures 6 and 7 are vertical sectional views of '
other modified constructions utilizing two plenum
chambers; _ . ‘

_Figures 8 and 9 are vertical sectional views of .
still. further modifled constructions utilizing a
single plenum chamber; and . .

Figure 10 is a horizontal sectional view faken .
approximately on the plane of the line 10—I10 of
Figure 6. . .

The display case 21 of Figure 1 is of any typical
construction comprising side and end walls 22 and
23 of heat insulating material. The front and
top walls are provided with the usual glasspanels
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or windows, not shown, for displaying the meats
or other commodities contained within the case.
The air circulating system comprises the long
air supply duct 25 which extends substantially
throughout the éntire length of the display case
along the bottom surface of the display space. A
blower 26, driven by an electric motor 27, is posi-
tioned at one end of the case and has its outlet
26’ connected to discharge into the end of the
duct 25. The duct is of conventional sheet metal
construction comprising the top wall 28, side wall
28, and bottom wall 3f. The bottom wall 3f is
curved upwardly at the other side of the duct
structure to form a grille casing or outlet casing,
as indicated at 32, which casing is continued up-
wardly and backwardly as indicated at 33 to form
the grille slot or discharge opening 34. This dis-~
charge outlet 34 extends substantially the entire
length of the duct 25, and located at spaced
points along its length are outlet deflector vanes
35. These have a tight frictional mounting on
supporting pins or bolts 36 which extend down
through the outlet wall' 33 and top wall 28 of the
duct. The deflector vanes 35 can be manually
turned to different deflecting angles for securing
the desired distribution of air to different points
in the display case. A return air space 38 is de-
fined between the vertical side wall 29 of the air
supply duct and the adjacent vertical wall 22 of
the case, through which air space or channel the
return air is recirculated back to the blower 26.
In the embodiment illustrated in Figure 2, the

[}
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from the duct 28 through the plenum -chambers
41 and 42 and into the display case.

The volume of air impinging against the heat
exchange pipe 44 in the second plenum chamber
42 is also subject to regulation or control through
the medium of a pair of deflecting vanes 61 and
62. These vanes are pivotally mounted at the
constriction of a high velocity throat 63 which
connects the first plenum chamber 4! with the
second plenum chamber 42. The two vanes are

- link connected at 64 angd are arranged to be swung
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air conveyed through the supply duct 25 is re- -

quired to pass through a first plenum chamber 44
. and through a second plenum chamber 42 before
issuing from the discharge outlet 34. Oneé or
more lengths of heat exchange conduit 44 extend
longitudinally of the second plenum chamber 42.
In the present situation wherein the air is to be
cooled, these thermal transfer conduits 44 will
carry & suitable refrigerant or other cocling
medium. .
A high velocity throat 4T governs the volume of
air entering the first plenum chamber 41 from the
supply duct 25. This high velocity throat is made
controllable in area in response to temperature,
static pressure, or manual adjustment. In the
embodiment illustrated in Figure 2, the area of
this throat or inlet varies in response to tempera-
ture. The two plenum chambers 41 and 42 are
separated from the main area of the duct by a
movable wall 48 and a stationary wall 49. The
movable wall 48 can be flexed upwardly and
downwardly for varying the respective area of the
high velocity throat 41. The free end of this
flexible wall 48 carries a pivot lug. 51 which is
pivotally connected by way of link §2 with one
arm of a bell crank lever §3. The lever has ful-
crum mounting at 54 on a suitable bracket or
other stationary point of support projecting from
the duct wall 29. Pivotally connected with the
arm of the bell crank lever 63 is a link 56 which
extends to a thermally responsive element prei;-
erably consisting of a thermal bellows §7. - This
bellows is shown as being mounted in & suitable
bracket 58 disposed on the outer side of the duct
. wall 29, where it will be exposed to the flow of
. return air passing through the return air space
38 back to the inlet of the blower 26. The oper-
ating connection between the thermal bellows 11
and the flexible wall 48 is preferably such that
when the temperature of the return air rises to a
substantially predetermined point or range, the
expansion of the bellows 57 becomes operative to
open the high velocity throat 47 to a greater de-
gree, for permitting a larger volume of air to flow

40
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upwardly or downwardly through an operating
lever 65 connected by a rod 66 with a control -
unit 67. The control unit is shown as a thermally
responsive bellows, similar to the bellows 51, said
latter bellows 671 being also mounted on the

bracket 58 disposed within the return air duct

38. When the temperature in this return air duct
rises to a predetermined point or range, the ex-
pansion of the bellows 671 swings the -deflecting
vanes 6f and 62 downwardly so as to cause the
air issuing through the throat €3 to have a greater
area of impingement on the heat exchange pipe
44, Assuming this pipe to be conveying a coolant,
this greater area of impingement will subject the
air to a greater cooling influence for lowering the
temperature within the display case. Conversely,
when the temperature of the return air falls to a
predetermined point or range, the contraction of
the bellows 67 swings the deflecting vanes 61 and
62 in an upward direction, toward or, into the
dotted line positions, for reducing the area of
impingement of the air against the conduit 44,
or for avoiding any impingement of the air against
said conduit, thereby reducing or avoiding the
heat transfer action between the air and the con-
duit. The two thermal bellows 57 and 67 can be
adjusted and arranged to handle different ends
of the entire range of temperature control, such,
for example, as by having the bellows 57 handle
the low end of the range and having the bellows
67 handle the high end of the range. As an al-
ternative embodiment, both thermal bellows could
be adjusted and arranged to act conjointly over
substantially the same portion of the control
range.. ‘The throat 47 and its movable wall 48
preferably extend through a major portion of the
length of the duct 25, and, similarly, the second -

" throat 63 and deflecting bafles 61, 62 preferably
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extend through a major portion of the length of
the duct.

Figure 3 illustrates a modifled construction
which corresponds substantially to the embodi-
ment illustrated in Figure 2 except that the vol-
ume control exercised by the first high velocity

. throat #7 responds to the static pressure in the

duct 25. In this embodiment, a light compres-
sion spring 71, or a plurality of such springs dis~
posed at spaced points along the length of the
duct, tend to flex the movable wall 48 upwardly to
increase the size of the throat 41. 'This action of
the springs is opposed by the static pressure of
the air traveling through the duct 25, the greater
the static pressure the more the throat is re-
stricted so that the air passing into the plenum
chamber 4| is maintained at & fixed volume or
rate, or is held within predetermined limits of
volume or rate. The spring 71 surrounds a stem
or guide 12 which passes up through the bottom
wall 31 and through the end flange 48’ of the
movable wall 48. A limiting stop or head 13 on °
the upper end of said stem limits the upward flex-

ing movement of the wall. The stem 12 may be

adjustable, if desired, as by threading the lower
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portlon thereof and having this threaded portion
pass through a tapped guide boss 14 secured to the
. bottom wall 31. By screwing the stem upwardly

. or downwardly within this tapped guide boss the -

head 13 can be adjusted for a greater or lesser
range of movement of the movable wall 48. Ad-
justing means may also be provided for adjust-
ing the pressure of the spring T1, if desired.

This modified embodiment of Figure 3 controls
the volume of air issuing from the duct by con-
trolling the size of the high velocity throat 41, and
controls the temperature of the issuing air by
controlling the deflecting vanes 61 and 62 in sub-
stantially - the manner previously ‘described in
connection with Figure 2. This modified embodi-
ment illustrates the use of a motion multiplying
lever 15 and link 16 for increasing the range of

‘movement of the vane actuating lever 85, which
. motion multiplying mechanism may be embodied
in the construction of Figure 2'if desired.

In the medified construction shown in Figure 4,
the high velocity throat 471 is arranged for mau-
ual adjustment. In ‘this construction, an ad-
justing  screw 81 has. rotatable, hon-shiftable
mounting in a guide boss 82 carried by. the bot-
tom wall 3f. "The upper threaded end of this
screw passes through the end flange 48’ of the
movable wall 48 and has threaded engagement
with a nut hub or bracket 83 which is secured to
said flange 48’. Rotation of the head 85 at the
lower end of the screw 81 is operative to flex the
movable wall 48 upwardly or downwardly for
varying the'effective area of the throat 41. This
modified embodiment can have the same temper-
ature control exercised at the gther high velocity
throat 63 operative through the niedium of the
deflecting vanes 61 and 62 to control the area of
impingement of the air stream against the heat
exchange. conduit 448. These deflecting vanes. 61
and 62 are arranged to respond to the thermal
bellows 67 in the same manner previously de-
scribed.

In the modified construction illustrated in Fig-
ure 5, the flow through the high velocity throat
47 is responsive to temperature, static pressure.
and manual adjustment. - The static pressure re-
sponse is similar to that described ahove in con-
nection with Figure 3, comprising a compression
spring T1’° confined between the end flange 48’
of the movable wall 48 and the stationary bot-
tom wall 31, The stem 71 extending through

said spring carries the upper end stop 18 for.

limiting the upward movement of the wall 48,
and also carries a lower stop shoulder or collar
81 for limiting the downward movement of the
wall 48, Also mounted in the throat 47, prefer-
ably anterior of the spring and rod assembly Tt,
12, is a balanced damper valve 81 mounted on a
horizontal central pivot 92.. A pivot lug 93 on the
anterior face of this valve has pivotal connection
through link 94 with a swivel head 95 mounted
on the inner end of the adjustable rod 96. This
rod or stem 96 extends outwardly through a ther-
mal bellows 57", - The outer end of said stem car-
ries an adjusting head 97 for rotating the stem,
this outer portion being threaded at 98 for screw-
ing inwardly and outwardly of a nut 99 carried
- by the outer end of the bellows 57’.- The bellows
may comprise. an innner expansible portion
through which the rod 86 passes, or a tight fitting
joint may be. established between the rod and
each end of the bellows. It will be evident that
rise ‘and fall of temperature in the air stream
geting ‘on the bellows. will expand or contract
the bellows for oscillating the damper 91 toward
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T5 each vane, within the discharge opening (11,
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open or closed positions. A manual adjustment
may be superposed on this automatic temperature
control by rotating the adjusting knob 97 so as
to thread the stem 96 inwardly or outwardly with
respect to the bellows, the inner end of the stem
rotating within the swivel head 95. Such manual
adjustment shifts the position of the damper
valve 91 with respect to the temperature range of
movement effected by the bellows. The second
high velocity throat 63 with its associated de-
flector vanes 61 and 62 responds to the other
bellows 67 in the same manner previously de-
scribed.

Figures 6, 7, 8, 9, and 10 illustrate modified
constructions wherem the grille and associated
apparatus are disposed substantially vertically.
These embodiments are particularly adaptable to
rooms and other like enclosures wherein the air
supply duct is mounted on or recessed into the
side wall of the room adjacent to the ceiling, In
each of these embodiments, the air supply duct
is indicated at 104, and preferably consists of a
sheet metal condult of rectangular cross-section.
This conduit is shown as being set back into a

5. recess in the wall 106, but it will be understood

that the dquct might be disposed externally of
the wall. My improved grille structure is pref-
erably made in unit lengths, each of which can
be mounted as a. single unit, or which can be
mounted end to end along a relatively long wall,
Such portion of the air duct 104 as is intended
to receive one or more of these units of grille
structure has its front side left open to receive
such unit or units. Each grille section comprises
a sheet metal shell or casing 108 having top and
bottom mounting flanges {08¢ and 1885 for se-
curing the casing to the duct 104, such as by
sliding these flanges endwise into interlocking
engagement with cooperating flanges (08¢ and
104D on the duct, as shown in Figure 6. Said
casing also comprises a top wall {08¢, an inclined
front wall 108d, a vertical front wall 108e, and a
bottom wall 108f. - The grille slot or opening for
discharging the air into the room is indicated at
111, the top and bottom margins of this opening
being defined by the upper and lower sheet metal
flanges or lips 112 and 113. In the installation
of the grille structure, these flanges can be bent
to deflect the issuing air stream to different. ver- .
tical angles, and can be shaped or bent to govern
the velocity of the issuing air stream. Figure 6
llustrates the flanges exfending horizontally for
producing a normal horizontal flow. Figure 7
illustrates the flanges bent upwardly for produc-
ing an upwardly deflected blast. Figure 8 il-
lustrates the flanges bent downwardly for secur-
ing a downwardly deflected blast. Pigure 9 illus-
trates the flanges bent toward each other for pro-
ducing a- high velocity discharge of the air, and
it will also be understood that said fianges can be
bent outwardly away from each other to produce
a low velocity discharge. It will be understood
that any one of the embodiments illustrated in
Figures 6, 7, 8, and 9 can have its flanges 112,
i3 adJusted to any one of the relations illus-
trated in the other figures. .
Fixedly mounted at horizontally spaced dis-

-tances along the length of the grille casing are

vertically extending vanes {15, these preferably
being composed of sheet metal and being spot
welded, soldered or otherwise secured in the grille
caging. " The main body of each vane {15 ex~
tends substantially at right angles to the length
of the grille unit, but projecting forwardly from
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a deflection tab or flange |16 which can be bent
laterally to right or left along the line indicated
by the dotted line 111. By bending these deflec-
tion tabs 116 in one direction or the other, any
portion of the issuing air stream can be deflected
to right or left. In some situations, a portion
of the air stream may be deflected in one direc-
tion and another portion in the other direction
for producing a desired circulation. The hori-
zontal component imparted to the air stream by
the bendable tabs [16 can be combined with any
desired vertical component or with any desired
velocity change effected by bending the flanges
112, 113,

The embodiments illustrated in Figures 6 and
7 each comprise a first plenum chamber (2t and
a second plenum chamber (22 arranged in series
relation between the air supply duct 104 and the
grille opening f11. An inner wall 126 extends
downwardly from the top wall 108c and defines
the dividing partition between the supply duct
{04 and the second plenum chamber 122. A flex-
ible wall 128 extends downwardly from the lower
portion of the upper wall 128, and serves {o par-
tition the first plenum chamber {21 from the air
supply duct (04. A flange 128’ projecting angu-
larly from the lower portion of the flexible wall
{28 constitutes the controllable portion of a high
velocity throat 129 through which the air is con-
veyed from the supply duct 104 into the lower
portion 6f the first plenum chamber i2f. This
high velocity throat is made controllable in area
in response to temperature, static pressure, man-
ual adjustment, or other control condition. In

the embodiment illustrated in Figure 6, the area :

of this throat or inlet varies in response to tem-
perature. The flexing of the wall 128 to left and
right causes the flange 128’ to move toward and
away from a ridge or crown 31 formed in the
hottom wall {08f, thereby varying the effective
ares of the entrance throat 129. An actuating
rod 132 has swiveled connection with the flexible
wall 28 and extends outwardly of the casing
through the front wall 88e. Here this rod has
operative connection with a thermally responsive
hellows 133, which is suitably mounted on the
front wall 108e, as in a mounting brackei [34.
When the temperature within the room or other
enclosure rises to a substantially predetermined
point or range, the expansion of the pellows 133
becomes operative to open the high velocity
throat 129 to a greater degree, for permitting a
larger volume of air to flow from the duct 164
through the plenum chambers 121 and 122 and
out through the grille opening i {1 into the room.
If it is desired to superpose a manual adjust-
ment upon the automatic. control exercised by
the bellows 133, such can be readily accomplished
by arranging the actuating rod 132 for a manual
threaded adjustment inwardly and outwardly
with respect to the bellows 133. For example, the
intermediate portion of the rcd 132 may be
threaded for screwing inwardly and outwardly of
a nut §36 carried by the inner end of the bellows
i33. The outer portion of ‘Qhe rod extends through
the bellows, such as through an inner expansible
portion thereof, and carries a knob 37 at its
outer end, by which the rod may be rotated for
screwing the rod inwardly or outwardly within
the nut 13§, and thereby adjusting the effective
area of the throat 129. If the air circulating ap-
paratus is intended to heat a conditioning en-
ciosure, the expansion of the bellows {34 may he
arranged to restrict the throat-129. Forexample,
the bellows 133 might be reversed to have its

2,380,935
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inner end stationarily mounted in the bracket
134 and to have its outer end movable and car-
rying the nut 136.

The volume -of air impinging against the
thermal exchange conduit 44a in the second
plenum chamber 122 is also subject to regula-
tion or control through the medium of a pair
of deflecting vanes i41 and 142. These vanes are
pivotally mounted at the constriction of a high
velocity throat 143 which connects the first
plenum chamber #21 with the second plenum
chamber i22. The two vanes are link connected
at 144 and are arranged to be swung into an
upright position or into a laterally inclined po-
sion through an operating link 146 connected
with a control unif, such as the thermally re-
sponsive bellows 147. 'The deflecting vanes 141
and 142 are adapted to vary the volume of the -
air which is caused to impinge against the ther-
mal transfer conduit 44a in the upper plenum
chamber 122. In installations where the air cir-
culating apparatus performs a cooling function,
the conduit 44a will carry a suitable refrigerant
or other cooling medium, and upon a predeter-
mined rise of temperature within the room or
other enclosure the bellows (41 will expand to
swing the deflecting vanes 141, 142 into upright
positions for causing a greater proportion of the
air to impinge against the thermal transfer con-
duit. Upon a predetermined lowering of the tem-
perature within the room, the contraction of the
bellows 147 will swing the vanes 141, 142 to the
left for reducing the proportion of the air which
is caused to impinge against the conduit 44a. In
the converse type of installation wherein the air
circulating apparatus is to maintain a relatively
high temperature within a conditioning chamber
or the like, the operating relation would be re-
versed, as by reversing the bellows 4T in the
manner described above in connection with the
bellows 133. In such arrangement, if there were
ah undesirable drop of temperature, the action
of the bellows 141 would be to cause more air to
impinge directly against the thermal transfer
conduit 44a, which would then be carrying a
heating medium.

In the cooling type of installation, there may
be a substantial amount of condensate which will
precipitate from the side walls of the plenum
chambers 121 and 122 and from the relatively cold
conduit -44a. In such type of installation, the
ridge 13! extending lengthwise of the bottom
wall 1087 prevents collected moisture from flow-
ing out of the plenum chamber {21 into the air
supply duct 104. A drainage trough 151 may he
extended ajong the under side of the bottom wall
1087, and be placed in communication with the
bottom of the lower plenum chamber {21 through
longitudinally spaced apertures, this drainage
trough leading to any suitable drain outlet.

Figure 7 illustrates a modified construction
which is substantially identical with that illus-
trated in Figure 6, except that the first high
velocity throat (29 is made responsive to static
pressure and to manual adjustment, rather than
to temperature and manual adjustment. . In this
modified construction, the actuating rod 132 ex-
tends outwardly of the casing 108 and carries a
flanged thrusting head 184 at its outer end. A
compression spring 185 has one end centered on
this thrusting head, and has its other end cen-
tered on an adjustable head 156. The latter head
is mounted on a threaded stem 157 which screws
through a tapped hub carried by a supporting
bracket 159, the outer end of said stem carrying
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a knob 16!, by which the adjustable head {56 may
be shifted inwardly or outwardly to vary the pres-
sure of the spring-{55." A sufficient range of ad-
justment can be given the head 156 and knob

161 to produce the effect of superposing a manual
control upon the static pressure control to which
the flexible wall 128 is adapted to respond. The
greater the static pressure within the supply duct
104, the more the throat 129 is restricted, so that
the air passing into the plenum chambers 21 and
122 is maintained at a fixed volume or rate, or is
held within predetermined limits of volume or
rate. :

Figures 8 and 9 illustrate other modified con-
structions in which only a single plenum cham-
ber {2ia is interposed between the air supply
duct 104 and the grille outlet 1i1. In both of
these embodiments, the dividing wall [28¢ is
made flexible 50 as to be capable of varying the
effective area of the high velocity throat 129«
leading from the supply duct into the plenum
chamber. In constructions adapted to effect. g
thermal exchange between the air and conduit
means contained within the grille structure, a
single thermal exchange conduit 44¢g may be dis-
posed within the plenum chamber {21¢, substan-
tially as disclosed in Figures 6.and 7, or a plurai-
ity of smaller conduits 44b, 44¢ and 44d may be
substituted for the relatively large conduit, and
be located within the plenum chamber at points
securing the most desirable or effective impinge-
ment of the air on said conduits:

The embodiment shown in Figure 8 is arranged
to be temperature responsive, and, in addition,
has a manual adjustment superposed thereon,
This arrangement is similar to that employed for
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flexing -the wall 128 of Figure 6, comprising an -

actuating rod [32¢ extending out through the
front wall of the casing ‘and responding to the
expansion and contraction of a thermally respon-
sive bellows 133¢ mounted in.a bracket |34a.
The intermediate portion of the rod 132¢ may be
threaded for screwing. inwardly and outwardly
of a nut 136a carried by the inner end of the bel-
lows 133a, and the outer portion of the rod may
be provided with a knob 137q, by which the rod
may be rotated for screwing inwardly and out-
wardly within the nut 136a. This serves to ad-
just the effective area of the throat 129q, consti-
tuting a manual adjustment superposed upon the
automatic temperature adjustment which is
brought about by the bellows 133a.

The embodiment illustrated in Figure 9 is sim-
ilar to that illustrated in Figiire 7, to the extent
that the flexible wall 128a is arranged to respond
to an automatic, static pressure control, and is
also arranged to respond to a manually actuated
control superposed Upon the automatic static
pressure control. .The actuiating rod 132¢ ex-
tends outwardly through the easing 108 and car-
ries a flanged thrusting head 154¢ at its outer
end. A compression spring I55¢ acts between
this thrusting head and an adjustable outer head
186a. The -outer head :156d is carried on a
threaded. stem [57¢ which screws through a
tapped boss carried by the bracket. {58¢. Rota-
tion of the outer adjusting knob 161« is operative
to shift the head 156¢ inwardly and outwardly to
adjust the pressure of the spring 155a. A sub-
stantial range of adjustment afforded through the
threaded stem (5T¢ and knob {6fa enables a
manual adjustment to be superposed upon the
spring 155a, adequate to effect any ordinary range
of manual adjustment that might be desired. It
.will be understood that the spring 158¢ also re-
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sponds automatically to the static pressures pre-
vailing against the flexible wall 128¢, for cbtain-
ing the automatic static pressure control referred
to above in connection with the preceding em-
bodiment. . _

While I have illustrated and deseribed what I
regard.to be the preferred emhodiments of my in-
vention, nevertheless it will be understood that
such are merely exemplary and that numerous
modifications and rearrangements may be made
therein without departing from the essence of
the invention. In embodiments in which there
is to ke no heating or cooling of the air within the
grille section, the thermal exchange conduits 44,
44a, 44D, 24c, and 44d may be dispensed with.

Iclaim:

1. In air circulating apparatus, the combina-
tion with an air. supply duct for supplying air
under pressure, of a grille casing extending sub-
stantially longitudinally of said air supply duct
and -adapted to receive air therefrom, a grille
slot in said casing through which air is discharged
into the room or other enclosure, a thermal ex~
change conduit in said grille casing, and means
responsive to the pressure in said air supply duct
for automatically controlling the flow of air
through said grille casing.

2. In air circulating apparatus of the class
described, the combination of an air supply duct,
a grille casing extending substantially longitudi-
nally of said supply duct, a high velocity - inlet
throat for permitting air to enter said grille cas-
ing from said supply duct, a grille slot for per-
mitting air to discharge from said grille casing
to the room or other enclosure, a deflecting flange
extending substantially horizontally along said
grille slot and adapted to be positioned to deflect
air issuing from said grille slot in an upward or
downward direction, and means for varying the
size of said high velocity throat in inverse rela-
tion to the static pressure in said air supply duct
to control the volume of air passing through said
grille casing. :

3. In air circulating apparatus of the class
described, the combination of a substantially
horizontal air supply duct recessed into the wall
of a room near the ceiling, g griile casing extend-

. ing substantially  longitudinally of said supply
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duct and overlying said air supply duct on the
room side, a plenum chamber defined between
said grille casing and said air velocity duct, g high
velocity . inlet throat extending longitudinally of
said supply duct and grille casing for permitting
air to enter said plenum.chamber from said sup-
ply duct, said inlet throat comprising a movable
wall adapted to be shifted to vary the size of said
thoat, a grille slot for permitting air to discharge
from said. plenum chamber to the room, deflect-
ing -flanges extending along the top and bottom
edges of said grille slot and adapted to be bent
upwardly or downwardly for varying the effective
size of said grille slot or for deflecting in an up-
ward or downward direction the air issuing from
said grille slot, said- plenum chamber being of.
sufficient volume to effect a marked reduction of
velocity of the air entering said chamber through
sald throat, and means for shifting the movable
wall to vary the size of said throat,

4. In air circulating apparatus of the class
described, the combination of a substantially
horizontal air supply duct recessed into the wall
of a room near the ceiling, a grille casing extend-
ing substantially longitudinally of said supply
duct and overlying said air supply duct on the
room side, a- plenum chamber defined between




($]
said air supply duct and said grille casing, a par-
tition separating said plenum chamber from said
supply duct comprising a movable wall, said mov-
able wall defining one side of a high velocity inlet
throat through which air passes from said supply
duct to said plenum chamber, a grille slot in said
grille casing for permitting air to discharge from
said plenum chamber to the room, said plenum
chamber béing of sufficient volume to effect 2
marked reduction of velocity of the air entering
said chamber through said throat, and tempera-
ture responsive means for automatically shifting
the movable wall to vary the size of said throat.

5. In air circulating apparatus of the class
described, the combination of an air supply duct,
a grille casing extending substantially longitudi~
nally of said supply duct, a plenum chamber in
said grille casing, a partition separating said
plenum chamber from said supply duct compris-
ing a movable wall, said movable wall defining
one side of a high velocity inlet throat through
which air passes from said supply duct to said
plenum chamber, a grille slot in said grille casing
for permitting air to discharge from said plenum
chamber to the room or other enclosure, said
plenum chamber being of sufficient volume to
effect a marked reduction of velocity of the air
entering said chamber through said throat, and
spring means coacting with said movable wall for

causing said wall to shift and vary the size of said <

inlet throat automatically in response to the static
pressure in said supply duct.

6. In air circulating apparatus for a room or
like enclosure, the combination of a substantially
horizontal air supply duct mounted on a wall of
said room near the ceiling, a grille casing extend-
ing substantially longitudinally along the room
side of said supply duct and adapted to receive air
therefrom, means for controlling the flow of air
from said duct to said casing, a grille slot in said
casing through which air is discharged, and de-
flecting means associated with said grille slot and
adapted to be set to deflect the air laterally at a
predetermined angle or angles relatively to the
length of said slot.

7. In air circulating apparatus for a room or
the like, the combination of a substantially hori-
zontal air supply duct recessed into a wall of said
room near the ceiling, a grille casing extending
substantially longitudinally with respect to said
supply duct and detachably secured thereto, said
grille casing adapted to receive air from said
duct, means for controlling the flow of air from
said duct to said casing, a grille slot in said casing
through which air is discharged, and deflecting
flanges extending along the top and bottom edges
of said grille slot and adapted to be bent upwardly
or dewnwardly for deflecting the air upwardly or
downwardly or for controlling the velocity of flow
through said slot. '

8. In air circulating apparatus for a room or
the like, the combination of an air supply duct
recessed into a wall of said room near the ceiling,
a grille casing extending along the length of &
considerable portion of said air supply duct on
the room side thereof and receiving air therefrom,
cooperating interlocking flanges on said duct and
said casing for detachably securing the two to-
gether, a plenum chamber defined in said casing,
2 restricted inlet through which the air passes
from said supply duct to said plenum chamber,
means for controlling the flow of air through said
restricted inlet, a discharge slot in said grille cas-
ing through which the air is discharged into the
room or other enclosure, fins disposed in said
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plenum chamber and extending across said grille
slot substantially at right angles thereto, deflect-
ing tabs carried by said fing and projecting out-
wardly of said slot, said tabs adapted to be bent
laterally for deflecting the issuing air horizon-
tally with respect to the length of said slot, and
deflecting flanges extending along the top and
bottom edges of said grille slot and adapted to be
bent upwardly or downwardly for deflecting the
issuing air vertically with respect to the length
of said slot.

9. In apparatus of the class described, the com-
bination of an air supply duct, a register casing
extending lengthwise of said duct, cooperating
locking flanges on said supply duct and on said
register casing adapted to be slid endwise into
interlocking engagement with each other, a
plenum chamber in said register casing, a flexible
wall separating said plenum chamber from said
supply duct, the lower edge of said flexible wall
defining one edge of a restricted throat extending
longitudinally of said supply duct and register
casing and establishing communication between
the lower portions thereof, means for shifting said
flexible wall to adjust the effective area of said
throat, an outlet slot extending lengthwise of said
register casing adjacent the upper portion there-
of, and deflecting means associated with said
outiet slot for deflecting the air issuing therefrom.

10. In air circulating apparatus including a
substantially horizontal air supply duct recessed
into the wall of a room near the ceiling, the com-
bination therewith of a grille section detachably
secured to said duct on the room side thereof and
adapted to receive air from said duct, governing
means acting on the flow of air passing through

" said grille section, temperature responsive means
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for automatically actuating said governing means,
and means for superposing a manual control upon
the automatic control exercised by said fempera-
ture responsive means.

11, In air circulating apparatus including an
air supply duct, the combination therewith of a
grille section adapted to receive air from said
duct, governing means acting on the flow of air
passing through said grille section, means respon-
sive to the static pressure in said air supply duct
for automatically actuating said governing means,
and means for superposing a manual control upon
the automatic confrol exercised by said pressure
responsive means. .

12. In fluid circulating apparatus, the combi-
nation of a fluid supply duct having an aperture
in one wall thereof, a grille section fitting over
said aperture, cooperating locking flanges on said
supply duct and on said grille section adapted to
be slid endwise into interlocking engagement with
each other, said grille section comprising a
plenum chamber, an inlet opening leading from
said supply duct to said plenum chamber, an out-
let opening leading from said plenum chamber,
means coacting with said inlet opening for con-
trolling the fluid flow from said supply duct to
said plenum chamber and means coacting with
said outlet opening for controlling the fluid flow
issuing from said plenum chamber.

13. In air circulating apparatus for installation
directly in a room to be air conditioned, the com-
bination of an air duct extending along one wall
of the room for supplying air under pressure, a
grille structure separable from said duct extend-
ing longitudinally of said air duct on the room
side of said duct, cooperating interlocking flanges
on said duct and on said grille structure adapted
to be slid endwise into interlocking engagement
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with each other, said -grille' structure having a
discharge opening -through which air is dis-
charged into the room, a plenum chamber inter-
posed between said duct and said discharge open-
ing; a regulatable volume control device for gov-
erning the volume of gir issuing from said duct
into said plenum chamber, and thermal control
means for governing the temperature of the air
issuing from said discharge opening, said thermal
control means comprising a thermal exchanse
conduit disposed between said volume controlled
device and said discharge opening and against
which the air under pressure from said duct is
adapted to impinge in'its flow from said duct to
said discharge opening. ‘
14. In air circulating apparatus for a room or
the. like, the combination of an air supply duct
.extending substantially horizontally of the room
along cne side wall adjacent to the ceiling, said

duct having a horizontal flow of air therethrough ¢

under pressure from g source of air supply, a grille
structure secured to the room side of said duct
and -extending -along the major portion of the
length of said duct within said room, said grille
‘structure defining a plenum chaimber therein ex-
tending along the length of said duct and grille
structure, a flexible wall separating said plenum
chamber from said duct, a high velocity inlet
throat defined along the lower edge of said flexi~
ble wall for admitting air under pressure from
said air duct into the lower portion of said plenum
chamber, means for shifting said flexible wall to
adjust the effective area of said throat whereby
to control the volume of air entering the lower
portion of said plenum chamber from said air
duct, a horizontal grille slot formed in the room
side of said grille structure discharging from the
upper portion of said plenum chamber and ex-
tending throughout the major portion of the
length of said grille structure, and deflecting
flanges extending along the top and bottom edges
of said grille slot and adapted to be bent upwardly
or downwardly for varying the effective size of
said grille slot or for deflecting in an upward or

* downward direction the ‘air issuing from said
grille slot, said grille structure producing a ve-
locity of air flow into the room substantially at
right angles to the direction of air flow through
said air supply duct.

15. In air circulating apparatus of the class
described, the combination of an air duct for
supplying air under pressure, a grille or discharge
opening through which said air is discharged into
the room or other enclosure, a plenum chamber
interposed between said duct and saiq grille for
passing substantially all of the air flowing from
said duct to said grille, said plenum chamber re-
ducing the velocity and changing the direction
of flow of the air diverted from said duct, volime
control means for governing the volume of sub-

stantially all of the air flowing from said duct to

said grille, means responsive to the static pres-
sure in said air duct for regulating said volume
control means, thermal control means for govern-
ing the temperature of the air issuing from said
grille, said thermal control means comprising a
thermal exchange conduit against which the air
iIs adapted to discharge in its flow from said duct
to said grille, and temperature responsive means
for regulating the effective area of impingement
of the air against said thermal exchange conduit.

16. In air circulating apparatus for a room or
the like, the combination of a relatively long
grille casing extending substantially horizontally
in said room adjacent the ceiling thereof and
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having a substantially horizontal grille slot there-
in for discharging air into said room near the
ceiling in the form of a thin sheet of air distrib-
uted. over a relatively wide area of the roocm, an
air supply duct extending lengthwise along said
grille casing for communication therewith along
the major portion of the length of said grille cas-
ing, said air supply duct having air supplied
thereto .under pressure for discharge into said
grille casing, a relatively long volume damper
extending substantially horizontally between said
supply duct and-said grille casing and having its .
lower edge movable for volume adjustment, and

-means for moving the lower edge of said volume

damper to control the volume of air transferred
from said air supply duct to said erille casing.

17. In air circulating apparatus for a room or
the liké, the combination of a relatively long
grille casing extending substantially horizontally
in said room adjacent the ceiling thereof and
having a relatively long substantially horizontal
grille slot therein for discharging air into said
room near the ceiling in the form of a thin sheet
of .air distributed over a relatively wide area of )
the room, an air supply duct extending length-
Wise along said grille casing for communication
therewith along the major portion of the length
of said grille casing, a relatively long damper dis-
posed. between said supply-duct and said grille
casing having a movable lower edge, means co-
cperating with said movable lower edge to define

‘a relatively long horizontally extending inlet

throat between said supply duct and said grille
casing, said inlet throat being disposed adjacent
the lower portion of said grille casing and said
grille slot being disposed adjacent the upper por-
tion of said grille casing, whereby a plenum
chamber is defined in said grille casing between
said inlet throat and said grille slot to change the
velocity head of the air to a pressure head, and
means for adjusting said damper.

18. In air circulating apparatus for a room or
the like, the combination of a relatively long

. grille casing extending substantially horizontally

in said room adjacent to the ceiling thereof and
having discharge means for discharging air into
said room near the ceiling in the form of a thin
sheet of air distributed over a rélatively wide
area of the room, an air supply duct extending
lengthwise along said grille casing for commumi-
cation therewith along the major portion of the
length of said grille casing, a relatively long con-
trollable volume damper disposed between said

.- grille casing and said air supply duct, and means

cooperating with said volume damper to define
an inlet throat for admitting air from said duct
to sald grille casing, said inlet throat admitting
air into said grille casing at a point spaced sub-
stantially from the point where said discharge
means discharges air from said grille casing,
whereby a plenum chamber of substantial volume
is defined between said inlet throat and said dis-
charge means so as to reduce the velocity and
change the direction of flow of the air passing
from said duct to said discharge means.

19. In air circulating apparatus for a room or
the like, the combination of a relatively long
grille casing extending substantially horizontally
in said room and having a substantially horizon-
tal slot therein for discharging air into said room
in the form of a thin sheet of air distributed over
a relatively wide area of the room, deflecting
flange means extending lengthwise of said grille
slot and adapted to be positioned to vertically
deflect the air issuing from said grille slot, an air
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supply duct extending lengthwise along said grille
casing for communication therewith along a sub-
stantial part of said grille casing, said air supply
duct having air supplied thereto under pressure
from a source of supply, and a relatively long vol-
ume damper movably mounted between said sup-
ply duct and said grille casing for controlling the
volume of air transferred from said duct to said
grille casing.

20. In air circulating apparatus for a room or
the like, the combination of a relatively long
grille casing extending substantially horizontally
in said room and having a substantially horizon-
tal grille slot therein for discharging air into said
room in the form of a thin sheet of air distributed
over a relatively wide area of the room, deflecting
flange means extending substantially transversely
of said grille slot and adapted to be positioned to
laterally deflect the air issuing from said grille
slot, an air supply duct extending lengthwise
along said grille casing for communication there-
with, said air supply duct having air supplied
thereto under pressure from a source of supply,
a volume regulating damper movably mounted

between said supply duct and said grille casing, :

and means for moving said damper to different
positions.

21. In air circulating apparatus for a room or
the like, the combination of a relatively long
grille casing extending substantially horizontally
in said room adjacent the ceiling thereof and
having a substantially horizontal grille slot there-
in for discharging air into said room near the
ceiling in the form of a thin sheet of air distrib-
uted over a relatively wide area of the room, an
air supply duct extending lengthwise along said
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grille casing for communication therewith along
the major portion of the length of said grille
casing, said air supply duct having air supplied
thereto under pressure from a suitable source of
supply, an inlet throat defined between said air
supply duct and said grille casing, a controllable
volume damper governing the size of said inlet
throat, s thermal exchange conduit in said grille
casing adjacent to said inlet throat whereby air
passing through said throat into said grille casing
impinges against said thermal exchange conduit,
and means for moving said volume control
damper. :

22. In a duct system of air circulation for a
room or the like, the combination of a supply
duct extending substantially horizontally of said
room in an overhead position, said duct adapted
to receive air under pressure from a source of
supply, a relatively long narrow grille casing ex-
tending substantially horizontally in said room in
an overhead position lengthwise along said sup-
ply duct, a substantially horizontal plenum cham-
ber defined between said supply duct and said
grille casing, a relatively long restricted throat
establishing communication from said supply
duct to said plenum chamber, said plenum cham-
ber and said restricted throat cooperating to re-
duce the velocity and change the direction of flow
of the air passing from said supply duct into said
plenum chamber, and relatively long substantially
horizontal discharge means in said grille casing
for discharging the air from said plenum chamber
into the room at an overhead level in the form
of a thin sheet of air distributed over a relatively
wide area of the room.

- JOHN R. BOYLE.



