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This invention relates to air discharge fixtures
which are used in heating, ventilating and/or air
conditioning systems to discharge air from a
duct into a recom which is to be supplied with air
and to distribute it in the room. More specifi-
cally, it relates to a device, for which I have
coined the descriptive word “placque,” which is
connected to an air duct outlet neck, and which
comprises a deflector which is a metal sheet
formed into & very low. pyramid and disposed
substantially opposed to the direction of the flow
of air issuing from the duct neck so that the
air is discharged from the deflector substantially
parallel thereto at greater velocity than that of
the air issuing from the neck. The device in-
cludes dampers and deflector adjustment means
whereby the flow of air leaving the deflector is
completely controlled as to volume, veloclty and
direction.

In the ‘usual systems used for distributing
either warm or cool air from a blower to a room,
a series of ducts are connected to the main duct
and are disposed above the ceiling of the room.
It is the usual practice to connect one or more

- fixed opening air outlets to the branch ducts and
to divert into the branch ducts by means- of
dampers, also commonly called “splitters” or
“scoops” in the main duct, the amount of air
required by the outlets attached to the branch
ducts.

. These dampers create turbulence in the ducts
and render the system less efficient. The air im-
pinging on these dampers often causes air noises
and rattles which are obnoxious. Further, the

dampers cannot be readily adjusted if they are.
incorrectly set on installation. Another difficulty

is that sometimes the necessary dampers are
omitted entirely during installation of the system
and it is an expensive procedure to install them
at a later date. Applicant eliminates the need
for such dampers by providing control at the
outlet into the room.

Difficulty is also encountered in securing proper
blanketing of the walls or other surfaces through
which the undesirable heat transfer is occurring.
in order to blanket these walls, the air being sup-
plied to the room must just lose perceptible
velocity as it reaches the wall, to prevent ob-
jectionable down drafts. This requires a fine
control of velocity of the air and is almost im-
possible to attain unless the air velocity can be
adjusted after the installation is made. Ap-
plicant provides this control by providing com-
plete means for adjusting the volume of flow, the

velocity and the direction of flow of the air dis-
charged.

In theory, a jet of air- striking -a flat plate
disposed at right angles to the flow, leaves the
plate at double the entering velocity. The
velocities actual]y attamed by apphcant’s device
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2
in practice are up to 165% of the velocity of the
air issuing from the duct neck.

Applicant provides a deflector which may be a
fiat plate, but which is preferably the above de-
scribed low pyramiid, arranged transversely of the
jet of air issuing from the duct neck. Dampers
are. fitted to the device and close downwardly
toward the aeﬂector on each side thereof. The
deflector i§ mounted for movement toward and
away from a series of dampers so as to adjust
the volume of air issuing between the dampers
and the deflector. Adjustment of these dampers
controls the volume and velocity of air discharged
i each direction and, consequently, the distance
which -each stream travels. ‘They, with the slop-
ing sides of the deflector, alse deflect- the streams
vertically so as to affect the distance travelled by
them and to prevent contact between:the air
streams- and -the ceiling. - They also cooperate
with the pyramidal deflector to direct the air
laterally or: horlzontally toward the walls to be
blanketed.

The control- of the vertical direction of the
stream is especially important because any con-
tact of a high velocity stream with the ceiling of
the room-will result in streaking of the ceiling.

- A damper, which is preferably a slide damper,
is- placed . over each duct neck to regulate the
total volume of air which is discharged through
a single fixture.

The discharge of air in a relatively thin, wide,
high velocity stream having a relatively small
cross-sectional ‘or frontal area along: the ceiling
of g room induces mixture of room air with the
incoming air in many times the volume of the
incoming air which produces a much more effi-
cient ventilating effect than would be attained
by a slow velocity stream having a large cross-
sectional or frontal area.

It will be apparent from the above discussion
that an object of the invention is to provide
an air outlet fixture which has a deflector for
increasing the velocity of the air issuing from a
duct neck and dampers for forming and for com-
pletely controlling the several compass direc-
tions, in addition to the required angular direc-
tions and velocity of the air stream 1ssu1ng from
the deflector.

Another object of the-invention is fo provide
a -deflector, adjustable dampers cooperating
therewith, and.sector on said dampers which
are adjustable parallel to said dampers to form
therewith. a continuous, circumferential de-
flector entirely surrounding said deflector.

Another object of the invention is to provide a

" fixture of the kind described which is readily at-

60

tachable to the outlet neck of an air duct.
Another object of the invention is to provide a
deflector which is s‘ecurely mounted in adjustable




3
spaced relation with respect to the adjustable
dampers.

Yet another object of the invention is to pro-
vide a deflector which is: mounted as: described

and which i§ provided with adjustdble dampers

to aid in regulating the direction and velocity of

the air discharged in one or more compass direc=

tions.

A further object of the invention is to provide a
fixture which is fitted with adjustable dampers,
and which has a deflector mourited in adjustable
spaced relation with respect to the dampers by

means which permit instant levelling, yet use &

minimum of material to attain complete stability
and security.

Another object of the 1nvent1on 1s to pr0V1de a
righit arigles to tHe flow of air leaving the duct so
that greater velocities of air leaving the deflector
may be attained.

A further obJect of the invention is to provide
means for controlhng the velocity of the ejected
air so as to maintain a3 blanket of air being dis-
charged over the walls where the heat exchange
is taklng place

Another object of the invention is to control
the vertical d1rect1on of the air so that the ceil-
ing of the room will not be contacted by rapidly
moving air and be streaked. ]

Still another object of the invention is to pro-
vide such complete control of the air issuing from
the fixture that the neck leading from the main
duct may be deliberately oversized and a simple
slide placed over the duct reck (or a.simple but-
terfly in case of long duct necks) to control vol-
umie, thus eliminating the use of ‘splitters,”
“scoops,” or other velocity flow-diverters or main
trurk dampers which cause turbulence and loss
of pressure: Thus, one or more fixtures-may later
be selected to delivér as much as double the or-
iginally designed volume, without requiring ex-
cessive fan: speed: to overcome these turbulence
losses characteristic in conventional duct-grille
and duct-fixture systems.

Yet another object of the invention is to pro-
vide: & “placque” which will discharge a- thin,
wide, high velocity stream of air toward the walls
to be blanketed. ) .

Still another object is to provide a deflector
which is instantly adjustable with respect to the
duct neck so as to vary the volume and. velocity of
the air issuing from the deflector.

These and other objects will become appa.rent
from a study of the drawings which are attached
hereto and made a part liereof and in which:

. Pigure 1 is a diagrammatic elevation showing
the duct and discharge fixture and also the path
of the discharged air from the fixture.

Figure 2 is a- plan view of the diagram of Flg-
ure 1. .

PFigure 3 is a sectional view of the duct, neck
deflector and one dampeér.

Figure 4 is an elevation: with parts broken away
showing the deflector and two dampers, together
with thé sectors mounted thereon.

Figure 5is g plan view of one corner of the fix-
ture showing the assembled structure.

Referring now to Figures 1 and 2, the numeral
I repfésents the ceiling ‘of the room to be sup-
plied with gir, 8 represents the main duct which
is connected to a ‘blower or fan, and § is the
branch ‘duct which is provided with an outlet
neck 1. This neck is usually square or round and
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extends about an inch below the surface of theé
ceiling. The neck shown in the drawings is
square.

A damper 9 of any suitable:'kind; here shown as
a slide damper, is supplied above the neck T and
in the duct 5.

A collar | which conforms to the exterior
periphery of therneck T is suitably secured to the
neck and is preferably provided with bosses 13,
one ir each corner, which are perforated as at 12
and tapped to. receive the deflector supporting
screws 16.

The' upper or air impinging surface of the de-
flector is preferably formed as a low, regular pyra-
mid having four lateral faces where four direc-
tiehis of flow are reduired. The number of faces
may vary with thée requirements. The angle
formed between the base and any lateral face
should: be small becduse the increase in velocity
of the gir leaving the deflector is a definite func-
tion of th1s angle: In practice it has been found
that anglés of fromr 3 to 30 degrees are suitable:
THe defléctor may be circular in plan if desired.
In any case, the deflector extends a substantial
dlsta?nce beyond the farthest extent of the main

% to straighten the stream of air.
15 pass through the deflector which is
don the lieads 16 thereof and the dis-
tance betweenl the deflector ard the air neck may
be adJusted by screwing or unscrewing the screws
from the Bosses 13.

A'rod 18 is bent ihto a square and attached at
the corners to the collar T adjacent thé lower
edge ther eof

Four wing dampers 38, 92, 24 and 26, are at-
taehed to the rod. As shown in Figures 4 and 5,
eagh_damp_ex is provided with a projection Z8 cen-
trally of the upper edge which is inserted be-
tween-the rod 18 and the collar il and then bent
outwardly ‘areund the rod. The friction between
the rod -and projection 28 and between 28 and
the collar t1 serves to hold the damper firmly in
any adjusted position.

‘A-sector shaped damper 30, hereinafter called
a- sector damper, is pivotally attached to each of
the uppel corners of each damper by means of &
rivet 32. Each sector damper is formed as a
quadrgrt with: ‘s radius equal to the height or
ndrksw - diffiension of the wing dampeér. The
seetior ‘damipers' are preferably mounted on top
of tli¢ wing dainpers dnd, as shown in Figure 4,

§ be rotated from any eXtended position, one
of Which is shéwh by full lines, to the fully re-
{récted position shown in dotted litles in which
the outer edges of the sector- and wing dampers
are pa’ralleP

AlsO, as ‘shiownr ity Figure 4, in ‘any rotated po-
smons of two ‘ddjacent wing dampers, the two
a jacent sector dampers - may be -extended until
tHeir outer: edges contact substantially in a line.

Thus ‘When viewed from the ‘top, the wing
d’_a\'ﬁipéi‘s‘ and déctor dampers when properly ex-
tended form 4 coiitirvous deflector all around the
duct neck and ‘the corners are substantially
closed. Also when viewed from below, the et-
tor dampers meet ina dlstmct corner which pre-
sents a neat appearance. Of course, when ad-
jacent wing dampers are vertical, their adjacent
edges meet in a-line and the sector dampers may
be rotated: to the fully inactive position.

Operation
Since no dampers are provided between the
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imain and branch ducts, the pressure is substan--

tially the same in both, with the exception of
frictional losses. .

Accordingly, the first step in adjusting the flow
is to set the slide damper 9 to the position which
permits the required cubic feet per minute of air
to pass through the neck. .

The wing dampers 20—22—24—26 are then
adjusted to the positions required to secure the
discharge of the proper volume of air in each of
the general directions of flow and to attain the
required velocity of flow. If it is found impos-
sible to secure the required volume of flow in
a given direction after installation, the placque
may be lowered and the size of the openings will
thus be increased.

After the wing dampers are set, the adjacent
sector dampers are then rotated until they close
the corner.

Tt is obvious that various changes may be made
in the form, structure and arrangement of parts
without departing from the spirit of the inven-
tion. Accordingly, applicant does not desire to
be limited to the specific embodiment disclosed
herein primarily for purposes of illustration; but
instead, he desires protection falling fairly with-
in the scope of the appended claims.

What I claim to be new and desire to protect
by Letters Patent of the United States is:

1. In an air outlet fitting adapted to be ap-
plied to an air duct neck having an outlet, the
combination of a stationary support mounted
adjacent to said duct neck and having a lower

edge, a distributor in the form of a pyramid hav- .

ing lateral faces, means for adjustably mounting
said distributor on said support, transversely and
in spaced relation with respect to said duct neck
outlet, and a plurality of dampers mounted for
pivoting akout one edge on the lower edge of said
support for movement toward and away from the
lateral faces of said distributor, said dampetis
completely surrounding said duct neck.

9. In an air outlet fitting adapted to be ap-
plied to an air duct neck having an outlet, the
combination of a support mounted adjacent to
said duct neck, a distributor, means for mount-
jgn said distributor on said support, transversely
of and in spaced relation with respect to said
duct neck outlet, a plurality of dampers each
mounted for pivoting about its upper horizontal
edge on said support for movement toward and
away from said distributor, said dampers com-
pletely surrounding said duct neck, said dis-
tributor mounting means being adjustable to vary
the distance between the distributor and said
outlet.

3. In an air outlet fitting adapted to be ap-
plied to an air duct neck having an outlet, the
combination of a support mounted adjacent to
said duct neck, an air distributor, means for
mounting said distributor on said support trans-
versely of and in spaced relation with respect to
said duct neck outlet, a plurality of wing dampers
pivotally mounted on said support for movement
toward and away from said distributor, said wing
dampers being disposed to completely surround
said duct outlet, and sector dampers movably
mounted one on each end of a wing damper, each
sector damper being adapted for movement into
contact with the sector damper on the adjacent
wing damper to form a corner therewith.

4, Tn an air outlet fitting adapted to be ap-
plied to an air duct neck having an outlet, the
combination of a support mounted adjacent said
duct neck, an air distribufor, means for mount-
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ing said dijsﬁributor on said support, transversely.
of and in spaced relation with respect to said
duct neck outlet, a plurality of wing dampers

- pivotally mounted on said support for movement

toward and away from said distributor, said wing
dampers being disposed to completely surround
said duct outlet, quadrant shaped sector dampers
disposed one at each end of each wing damper
and pivotally mounted at a point adjacent the
intersection of the upper and Jateral edges of
the wing damper. .

5. In an air outlet fitting adapted to be ap-
plied to an air duct neck having an outlet, the
combination of a support mounted adjacent said
duct neck, an air distributor, means for mount-
ing said distributor on said support, transversely
of and in spaced relation with respect to said duct
neck outlet, a plurality of wing dampers pivotally
mounted on said support for movement toward
and away from said distributor, said . wing
dampers being disposed to completely surround
said duct outlet, and substantially quadrant
shaped sector dampers disposed one at each end
of each wing damper and mounted for motion in
a plane parallel to the plane of the wing damper,
to serve as -an adjustable extension of the wing
damper. )

6. Tn an air outlet fitting adapted to be ap-
plied to an air duct neck having an outlet, the
combination of a support mounted adjacent said’
duct neck, an air distributor, means for mounting
said distributor on said support transversely of
and in spaced relation with respect to said duct
neck outlet, a plurality of wing dampers pivotally
mounted on said support for movement toward
and away from said placque, said wing dampers
being disposed to surround said duct outlet, and
sector dampers pivotally mounted one at each
end on each wing damper for movement in a
plane paralléel to the plane of the wing damper
to and from a position beyond the end of the
wing damper.

7. In an air outlet fitting adapted to be applied
to an air duct neck having an outlet, the combina-
tion of a support mounted adjacent said duct neck,
an air distributor, means for mounting said dis-
tributor on said support transversely of and in
spaced relation with respect to said duct neck out-
let, a plurality of wing dampers mounted on said
support for movement toward and away from said
distributor, said wing dampers being disposed to
completely surround said duct outlet, and quad-
rant shaped sector dampers mounted on pivots one
at each end of each wing damper, said pivot being
disposed closely adjacent an upper corner of the
wing damper and closely adjacent the vertex of
the central angle of the sector damper.

8. In an air outlet fitting adapted to be applied
to an air duct neck having an outlet, the com-
bination of a support mounted adjacent said duct
neck, an air distributor, means for mounting said
distributor on said support, transversely of and in
spaced relation with respect to said duct neck out-
let, a plurality of wing dampers pivotally mounted
on said support for movement toward and away
from said distributor, said wing dampers being
disposed to completely surround said duct out-
let, and adjustable means mounted on and cocp-
erating with said wing dampers for closing the
space between adjacent wing dampers.

9. Tn an air flow system the combination of an
air duct having a duct neck and an outlet in said
neck, 5 damper associated with said outlet for
regulating the effective area of said outlet, a sta-
tionary support disposed adjacent said outlet,
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& pyramidal air distributor having g Iarge spex
angle and having a base of greater ares than the
outlet, adjustable means for suspending said dis-
tributor from said support transversely of the axis
of said outlet, and a series of dampers ‘each
mounted on said support for pivoting about a hor-
izontal axis and disposed to completely surround
said outlet, each damper ‘cooperdting with said
distributor for controlling the size of the opening
thirough which gir issues from the distributor in a
particular horizontal compass direction, said sus-
pending means being adjustable so that the size of
the opening between the distributor and the
dampers may be varied by raising and lowering
the distributor.

10. In an air flow system the combination of an
alr duct having a duct neck and an outlet in said
rieck, a damper associated with said outlet for
regulating the effective area of said outlet, a sup-
port disposed adjacent said outlet, an air dis-
tributor, means for supporting said distributor
transversely of the axis of said outlet, a series of
dampers each mounted for pivoting on said sSup-
port about a horizontal axis and disposed to com-
pletely surround said outlet, each damper cooper-
ating with said distributor for controlling the size
of the opening through which air issues from the
distributor in a particular horizontal direction,
and sector dampers adjustably mounted on said
dampers for closing the space between said damp-
ers after they have been pivotally adjusted.

11. In an air flow system the combination of an
air duct having a duct neck and an outlet in said
neck, a damper associated ‘with said outlet for
regulating the effective area of said outlet, a sup-
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port -disposed adjacent said outlet, an ‘air dig<
tributor, ‘means for supporting said- distributor
transversely of the axis of said outlet, a series -of
dampers -each mounted for pivoting abeut its
upper horizontal edge ‘on said ‘support ‘and dis-
posed to completely ‘surrournrd said outlet, each
damper cooperating with said-distributor for con~
trolling the size of the opening through which air
issues from the distributor in 5 particular hori-
zontal direction, and mieans for adjusting said
distributor toward and from said duct neck,
EVERETT S. BUCK.
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