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1

This invention relates to improvements in air
distribution apparatus and, more particularly,
to apparatus arranged to control the flow of air
between a source of supply and a diffuser which
distributes air into a room for heating, cooling,
or air conditioning the room in any desired
manner.

One well known difficulty encountered in ad-
mitting air to a room from a source of supply
lies in directing a uniform, evenly distributed flow
of air to a diffuser through which air may be
admitted into a room without creating eddy cur~
rents and drafts in various lower parts of the
room when, for example, the diffuser is positioned
in the ceiling of the room. Said difficulty occurs
especially in ducts of relatively short length be-
tween the source of supply and a diffuser.

Tt is an object of the present invention to over-
come such difficulties by providing an air dis-
tribution means for use in a duct between a
source of supply and a fixed air diffuser at the
exit end of said duct, whereby the diffuser is
facilitated in discharging air into a room in
evenly distributed streams which, due to the
nature of the diffuser, for example, extend sub-
stantially transversely to the axis of the duct,
the duct containing damper means which are
adjustable to vary the flow of air through the
duct and also insure diffusion of the air across
the duct before it exits therefrom fthrough the
aforementioned fixed diffuser at the exit end of
the duct.

It is another object of the invention to pro-
vide, for use in an gir distributing duct, damper
means comprising pivotally mounted damper
vanes which control the volume of air passing
through the duct and also, on the exit side of the
damper vanes, bpivotally mounted defilector
vanes which will insure diffusion and distribu-
tion across the duct of the air which passes
through the damper vanes.

It is a further object of the invention to pro-
vide actuating means for the damper and de-
flector vanes which is operable to simultaneously
adjust the damper and deflector vanes from fully
closed position to fully open position, or vice
versa, as well as any intermediate positions be-
tween these extremes for purposes of varying the
volume of air flowing through the duct and also
diffusing and evenly distributing it across said
duct.

Details of these objects and of the invention,
as well as other objects thereof, are set forth in
the following specification and illystrated in the
drawings forming a part thereof. '
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In the drawings—

Figure 1 is a sectional view of an air distribu-
tion system embhodying the present invention and
showing a branch duct which connects a supply
duct and a fixed air diffuser. :

Fig. 2 is a top plan view of a damper assembly
comprising part of the present invention, the
vanes shown herein being illustrated in fully
closed position.

Fig. 3 is a bottom plan view in larger scale
of the damper assembly shown in Fig. 2 but llus-
trating the damper vanes in fully open position.

Fig. 4 is a sectional view taken on the line 4—4
of Fig. 3.

Referring to the drawings, there is illustrated
in Pig. 1 an air distribution systemi mounted, for
example, in the ceiling of a room. It is to be un-
derstood, however, that this illustration is noft
to be considered restrictive since it is conceiv-
able that the present invention could be applied
to air ducts entering the walls of rooms. In Fig.
1, the ceiling 10 is shown in vertical section. A
horizontal supply duct 12 extends along the up-
per surface of said ceiling wall. The ceiling has
an aperture {4 through which a branch duct 16
extends and communicates at one end with an
aperture 18 in one wall of the supply duct i2.

Connected to the exit end of the branch duct
16 adjacent the lower surface of the ceiling wall
{0 is a fixed air diffuser 28 comprising a plurality
of concentric annular deflecting members 22
which are connected to each other and to a base
ring 24 by any suitable means, not shown, such
as a plurality of radially extending bars or rods.
The assembled deflecting members 22 and base
rings 24 are so shaped that they deflect air exit-
ing from the branch duct {6 from a path axial
of said branch duct into paths extending radially
from the axis of said branch duct. The specific
nature of the details of the fixed air diffuser 28 is
evident from Fig. 1.

As is well understood, air flowing through the
supply duct 12 in the direction of the arrows
shown in Fig. 1 will expand when it reaches the
branch duct 16 and some of the volume of air
in the supply duct will then flow downwardly
into the branch duct. This is due to the fact that
the air flowing through the supply duct {2 has
a static pressure.

In order that the amount of air flowing through,
the branch duct 16 from the supply duct 12 may
be controlled and varied, the present invention
contemplates the use of a damper assembly, de-
tails of which are shown in all of the figures. As-
suming that the branch duct 18 is cylindrical, the
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damper assembly comprises a cylindrical collar
2§ which closely conforms to the inner surface
of branch duct {8 and is secured thereto inter-
mediate the ends of the branch duct. Extending
horizontally across the collar 25 in vertical planes
parallel to each other are a plurality of spaced,
flat plates comprising damper braces 28, the ends
of which arefixed to the inner surface .of the
collar 28, as shown particularly in Figs. 3 and 4.

Pivotally mounted adjacent the upper end of-

the collar 25 are a plurality of damper vanes 38.
Each vane is fixed to a horizontal shaft 32 which
extends through suitable aligned: bearing aper-

tures in the damper braces 28. All:of the:shafts:
5

32 are paralle] to each other. The vanes 38 are
preferably flat and elongated and the ends there-

of, as well as the edges of the vanes. farthest from.

the center of the braces 28, are shaped to conform
to a circular outline when the vanes are all dis-
posed In a commeoen plane, as shown in Fig. 2, in
which position the damper vanes are:in fully
closed: position.

When the -damper vanes-are-moved from fully

closed position-to:either fully open or any open.

position intermediate their extreme positions, it is
preferred that the damper vanes on one side of a
central longitudinal plane in the branch duct {8
pivotally move in one direction and those damper
vanes on the other side of said plane move in an
opposite direction; as is-elearly shown in Fig. 1.

The damper vanes -3¢ each have attached there~

to one end of-an actuating arm 84, as shown in
Figs. 3 and 4; and the free ends of said arms
attached to the damper vanes on one side of ‘the
aforementioned central longitudinal plane are in-
terconnected by a link 38; the link being pivotally

connected to the free ends of the arms 34 by suit--

able rivets, as shown in Fig. 4. The damper vanes
on:the -other-side of said central longitudinal

plane:alsc have the free ends of the actuating-
arms 34 thereof interconnected by a similar link:

38 shown:in Fig. 3.

The 1inks 36 and 38 are arranged to be operated
in-opposite: directions: relative to each -other and
substantially transversely to the longitudinal axis,
of the collar 28 by actuating means:comprising a.
disk 48 which is~ disposed. transversely to the
longitudinal axis of the collar 28 intermediate the
ends: thereof.. The disk 49 is rotatable about the
central axis of the collar 26, said axis coinciding
with the axis of the branch duct 16..

The-disk -40: is- provided with a piurality of di-

ametrically opposed bearing apertures 42 shown

in:Fig. 3, said apertures each pivotally receiving
one.end each of the operator arms 44.. Said ends
of said operator.arms are-bent-so that they extend
vertically- through the apertures 42-in disk 48 and
the -other ends of the arms extend horizontally
through bearing apertures 46 in the inner-ends of
the links-38 and 38. The disk 48 is supported by
a horizontal member or plate 48 fixed to the cen-
tral damper brace 28 by any suitable means, such
as-diametrically opposed parallel ears 59 which
arebent transversely to the plate 48. To permit
attachment of -plate 48 thereto, the central brace
28 is provided with.a notch 52, shown in Fig: 1,

extending upward from the lower-edge thereof:
to.receive the plate 48. The ears 5§9-are directly:

attached to said central brace 28 by any suitable
means such as welding.

The disk 48-slides during its rotational move~
ment relative to the upper surface of plate 48.
Disk 48 is-provided with a -hub 54 which extends
through-an opening. on plate 48.

Fixed to and-
depending from said hub 54 is-an operator shaft:
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§6. The lower end of said shaft preferably ex-
tends through the central deflecting member 22
of fixed diffuser 28 and a manually operable knob
88 is secured fo the lower end of said shaft, where-
by the disk 48 may be rotated from the exterior of
the fized diffuser 28 for purposes of actuating the
vanes of the damper assembly within the branch
duct 16.

In order that any desired adjustment of the

‘damper vanes 38 may be maintained, either in

fully opened, fully closed, or any intermediate
position between these extremes, friction means
are provided.: Sald means are carried by the ver-
tically extending ends of operator arms 44 which
extend through the apertures 42 in disk 48. Said
ends of "arms-44-7alsc extend through suitable
arcuate :slots. 68 formed in fixed plate 48. At~
tached to said depending end of each arm 44 is a
washer-62 which slidably engages the lower sur-
face of plate 48 and is resiliently biased into func-
tional engagement therewith: by a helical spring
64 -which surrounds the .depending .end:of-each
arm #4. A nut 68-is-threaded onto.said end-of
the arm. 44; so as to. permit adjustment. of. the:
tension.of. spring 64

It will thus be seen.that, as the disk 48 is xo-
tated in opposite directions by knob 58, the-inter- -
connecting. means. comprising operator -arms 44
and links 86 and. 38 will cause the damper vanes
30 on opposite sides of the aforementioned central
longitudinal plane in..duct i6- to- be. pivotally
moved in. opposite directions. to .either closed or
open positions.

As has been stated above; the damper vanes.on
opposite sides-of .the central longitudinal. plane-
of the branch duct 18 -are moved in opposite di-
rections when adjusted- toward either closed.or:
open positions. However, such-arrangement: will
cause uneven concentrations of air.in the branch:

- duet. and, .in .order. that such. uneven concentrs--

tions will.not-reach the fixed diffuser 28, the pres--
ent invention. also- contemplates-the use-of de--
flector.vanes 68 which .are mounted. similarly-to:
the damper. vanes 38.relative .to'.the-collar 2§.

Said.vanes are supported -on shafts 70 which are -
parallel. to shafts 32.0f the damper vanes 39 and

are disposed in.a plane spaced below and parallel

to the plane in . which the shafts 32-of the damper

vanes are disposed.

The-deflector vanes-§8 are preferably narrower:
than the damper- vanes 382, but the-width of de-
flector vanes 68 is ample to suitably deflect the ajr-
passing-therebetween:in- such :a. way that. it: will
be: evenly distributed:within the lower ‘portion:of
the branch duct 16 and thus be evenly distributed-
to.the fixed deflector 28.

The shafts 10 -are-supported -in-suitable ‘bears
ing apertures provided: in ‘the-lower -portions-of
the damper braces 28 and each deflector vane €8
has attached thereto one end of anactuating arm
12, The free ends of the arms 12 of the deflector -
vanes 68 on one side of said central longitudinal
blanein the duct 16 are interconnected by e link -
T4;the link and arms 72 being pivotally connected
by rivets as shown in Fig. 4. The end oflink 74 :
nearest the center-of the collar 2§ is pivotally.con=
nected by rivet:-76 to -the link 36 which-connects
the arms 34 of the-damper vanes 30-disposed.on
the same side of said central longitudinail plane.-
Thus, as-the damper:vanes 30 on -one side of the
aforementioned central longitudinal plane are
pivotally moved in one-direction by rotation of
disk 48,-the. deflector vanes 68 -on-the same side -
of -said plane will:be pivotally moved: simultane=
ously in the opposite-direction:. However, the:
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operation of the damper and deflector vanes is

such that, if the damper vanes 30 are moved, for
example, from fully closed to open position, the
deflector vanes 68 substantially aligned there-
with longitudinally of the branch duct will be
simultaneously moved from fully closed to open
position, but such movement will be in the op-
posite angular direction to that in which the
aligned damper vanes 39 are moved.

As can be readily seen from Fig. 3, the deflector
vanes 68 on the opposite side of the central longi-
tudinal plane of the duct from the deflector vanes
which are interconnected by link 74 are inter-
connected by their actuating arms 712 being pivot-
ally connected at the outer ends thereof to a link
18 by suitable rivets. The end of link 18 nearest
the center of the collar 26 is also pivotally con-
nected to link 38 which also interconnects the
arms 34 of the damper vanes 30 on the same side
of the plane as said deflector vanes 68. Thus,
the damper vanes 30 which are interconnected by
link 38 and the deflector vanes 68 which are infer-
connected by link 78 will be simultaneously piv-
otally moved when the link 38 is actuated by its
operator arm 44 and disk 40, but such movement
of the damper and deflector vanes will be in op-
posite angular directions.

It will thus be seen that the pivotally movable
damper and deflector vanes supported by collar

26 within the branch duct 16 are simultaneously :

adjustable to either fully closed or fully open as
well as intermediate positions by a readily acces-
sible and easily operated knob 58. The damper
vanes on opposite sides of the ceniral longitudinal
plane of the branch duct {8 will be rotated in op-
posite directions to each other and likewise with
the deflector vanes on opposite sides of said plane.
Further, the damper and deflector vanes on the
same side of said plane will be moved in opposite
angular directions so that any deflection im-
parted to the air by the angular disposition of the
damper vanes 30 will be counteracted by the de-
flector vanes 68 disposed in spaced relationship
to the damper vanes 38 on the exit side thereof,
whereby air passing through said branch duct 16
‘from the supply duct 12 will be distributed sub-
stantially evenly to the various annular spaces
between the concentric deflecting members 22 of
the fixed diffuser 20.

While the invention has been illustrated and
described in its preferred embodiment and has
included certain details, it should be understood
that the invention is not to be limited to the
precise details herein illustrated and described
since the same may be carried out in other ways
falling within the scope of the invention as
claimed.

We claim as our invention:

1. A damper for use in an air duct comprising
a plurality of damper vanes pivotally mounted
in the duct for movement between a closed posi-
tion transversely of the duct and a fully open
position longitudinally of the duct, a plurality
of deflector vanes correspondingly mounted in
the duct in longitudinally spaced relation to the
damper vanes, the damper vanes and deflector
vanes on one side of a central longitudinal plane
through the duct being arranged for swinging
movement oppositely to each other and opposite-
ly to their counterparts on the other side of
the plane, linkage means inferconnecting the
damper and deflector vanes on each side of said
plane for simultaneous swinging movement to
closed and open positions, actuating means mov-
ably supported in said duct and connected to said
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linkage means, said actuating means being ar-
ranged to shift said linkage means and thereby
pivotally adjust said damper and deflector vanes,
and means releasably retaining said actuating
means in any adjusted position.

2. A damper for use in an air duct comprising
a plurality of damper vanes pivotally mounted
on generally parallel spaced apart axes extend-
ing transversely across the duct, the damper
vanes being mounted for movement between a
closed position transversely of the duct and a
fully open position longitudinally of the duct,
a plurality of deflector vanes correspondingly
mounted in the duet in longitudinally spaced
relation to the damper vanes, the damper vanes
and deflector vanes on one side of a central lon-
gitudinal plane through the duct being arranged
for swinging movement oppositely to each other
and oppositely to their counterparts on the other
side of the plane, linkage means interconnecting
the damper and deflector vanes on each side of
said plane for simultaneous swinging movement
to closed and open positions, said linkage means
comprising an arm on each of said damper and
deflector vanes, a pair of links disposed respec-
tively on opposite sides of said plane and means
pivotally connecting the arms on each side of
said plane to the links disposed on the same side
of the plane, support means transversely secured
in said duct, actuating means rotatably mounted
by said support means and connected to said
links, said actuating means being arranged to
shift said links generally transversely of said
duct to pivotally adjust said damper and deflec-
tor vanes, and friction means releasably retain-
ing said actuating means in any adjusted posi-
ion.

3. A damper for use in an air duct comprising
a support collar transversely secured in said duet,
a plurality of damper vanes pivotally mounted
on generally parallel spaced-apart axes extend-
ing transversely across the collar, the damper
vanes heing mounted for swinging movement be-
tween a closed position transversely of the collar
and a fully open position longitudinally of the
collar, a plurality of deflector vanes correspond-
ingly mounted in the collar in longitudinally
spaced relation to the damper vanes, the damper
vanes and deflector vanes on one side of a cen-
tral longitudinal plane through the duct being
arranged for swinging movement oppositely to

- each other and oppositely to their counterparts
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on the. other side of said plane, linkage means
interconnecting the damper and deflector vanes
on each side of said plane for simultaneous
swinging movement, said linkage means com-
prising an arm on each of said damper and de-
flector vanes, a pair of links disposed respective-
ly on opposite sides of said plane, and means
pivotally connecting the arms on each side of
sald plane to the links disposed on the same side
of the plane, actuating means rotatably support-
ed by said collar, arms pivotally connecting said
links and said actuating means, said actuating
means being arranged to shift said links gen-
erally transversely of said duct to thereby piv-
otally adjust said damper and deflector vanes,
and friction means carried by said last-men-
!:ioned arms for releasably retaining said actuat-
Ing means in any adjusted position relative to
said collar.

4. An air distributing apparatus comprising
an air duct arranged to communicate at one
end with a source of air supply, an air diffuser
connected to the other end of said duct, a
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damper:assembly- moun,t_e& within said duet and:

comprising; in-combination; a plurality of damp-
er- vanes - pivotally- mounted . in . the duct for
movement between a closed position transversely
of the duct and a fully open position longitudi-
nally-of the duet, whereby to control the volume
of :air passing through the-duct to said diffuser,
a. plurality of deflector vanes correspondingly
mounted in: the duct in- longitudinally . spaced
relation to the damper vanes on the exit side
thereof, the damper vanes and deflector vanes
on -one side of - a:central longitudinal plane
through the- duct being arranged for swinging
movement oppositely to each other and opposite-
1y -to their counterparts on the other side of the
plane, linkage means interconnecting the damp-
er-and deflector vanes on each side of said plane
for -simultaneous- swinging movement to closed
and  open positions, actuating means movably
supported. in -said duet and connected to said
linkage means, said actuating means being ar-
ranged to shift said linkage means and thereby
pivotally adjust said damper and deflector vanes,
and. means -releasably refaining said actuating
means in any adjusted position.

5. An-air distributicn apparatus comprising an
air duct arranged to communicate at one end
with a source of air supply, an air diffuser con-
nected to -the other end of said duct and com-
prising a plurality of associated vanes spaced
transversely across said other end of said duct,
a damper assembly mounted within said duct and
comprising; in combination, a plurality of damper
vanes pivotally mounted in the duct for move-
ment between a closed pesition transversely of
the duct and a fully open position longitudinally
of the duct, a plurality of deflector vanes corre-
spondingly mounted in the duct in longitudinally
spaced relation to the damper vanes, the damper

vanes and deflector vanes on one side of a central 4

longitudinal plane through the duct being ar-
ranged for swinging movement oppositely to each
other and oppositely to their counterparts on the
other side of the plane, linkage means intercon-
necting the damper and defiector vanes on each
side of said . plane. for-simultaneous swinging
maovement to closed and open positions, support
means. transversely. secured in said duct, actu-
ating means movably mounted on said support
means and connected o said linkage means, said
actuating means having an operating member
extending longitudinally of said duet through
said fixed. diffuser whereby said actuating means
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is:rotated to shift-said linkage means and thereby.
pivotally adjust said damper-and deflector vanes,.
and means- interengaging said-actuating means.
and said support means to releasably retain said

- actuating means in any rotated position relative

to said duct.

6. A-damper for use-in an air duct comprising.
a pluralify of damper vanes pivotally mounted in
the duct for movement between a closed-position.
transversely of the duct and a fully open position
longitudinally of the duct, a plurality of deflector
vanes correspondingly mounted in the duct-in:
longitudinally spaced relation to the damper
vanes, the damper vanes -and deflector vanes.on
one side-of a central longitudinal plane through
the-duct being arranged for swinging movement
in opposite directions to each other and oppositely-
to their counterparts: on- the other side:of ‘said-
blane, support means transversely secured in said-
duct, actuating means movably mounted on said
support -means within said duct, motion trans-
mitting means interconnecting said actuating
means and said damper vanes and said deflector
vanes, an-operating arm on said actuating means:
extending externally of said duct for shifting-said
actuating means to adjust simultaneously the po=
sitions of said damper vanes and said deflector
vanes, and means releasably retaining said-actu-
ating means in adjusted positions relative to-said
support means.

ERNEST H. PERSON.
RICHARD D. TUTT.
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