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AIR DIFFUSER
Friedrich G. Honerkamp, Clarks Summit, Pa., assignor to
Dynamics Corporation of America, New Yok, N.Y,,
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15 Claims. (Cl. 98—40)

ABSTRACT OF THE DISCLOSURE

A slot diffuser receiving air from a distribution source
and connected to an air distributor on a light troffer has
an elongated deflector supported for pivotal movement
about and lateral movement relative to a fixed axis. The
deflector is movable to one position to direct a flow of
air along one wall of the distributor so that air emanates
downwardly from the distributor discharge opening and to
another position to direct the flow toward a lip of the dis-
tributor so that air impinges on the lip and emanates from
the distributor transversely of its discharge opening.

This invention relates in general to air distribution ap-
paratus and deals more particularly with a slot diffuser
for connection at a terminal end of an air distribution
system to control the volume and direction of air dis-
charge therefrom. .

The diffuser of the present invention may be variously
employed to control directional distribution of air
in diffused form from an air distribution system, how-
ever, it is particularly adapted for use with a ceiling re-
cessed light troffer or the like provided with an air flow
passageway along a marginal portion thereof. The diffuser
is adapted to be mounted above or to the rear of the
light troffer and communicate with the the troffer air pas-
sageway and to control the discharge of air therethrough.

The general aim of the present invention is to provide
an improved slot diffuser to control the volume and di-
rection of flow from an air distribution system.

A more particular object of the invention is to provide
a diffuser of the aforedescribed character to selectively
discharge diffused air generally horizontally or in a ceil-
ing plane and generally vertically downwardly from an
associated ceiling light troffer or the like.

Another object of the invention is to provide a slot
diffuser wherein the volume of air discharged therefrom
may be selectively controlled.

A further object of the invention is to provide a slot
diffuser wherein the volume and direction of air dis-
charged therefrom may be rapidly and conveniently selec-
tively adjusted from a position generally below or for-
ward of the face thereof without removing the diffuser
from an associated troffer.

Other objects and advantages of the invention will be £

apparatus from the following description and from the
drawings forming a part thereof.

The drawings show preferred embodiments of the in-
vention and such embodiments will be described, but it
will be understood that various changes may be made
from the construction disclosed, and that the drawings
and description are not to be construed as defining or
limiting the scope of the invention, the claims forming a
part of this specification being relied upon for that pur-
pose.

Of the drawings:

FIG. 1 is a perspective view of a ceiling recessed
light troffer showing a piar of diffusers of the present in-
vention in assembled relationship with the troffer, the
diffusers being joined together by a comnecting duct.

FIG. 2 is a side elevational view of the troffer and dif-
fusers of FIG. 1.
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FIG. 3 is a plan view of an air diffuser embodying the
present invention.

FIG. 4 is a side elevational view of the air diffuser of
FIG. 3

FIG. 5 is a somewhat enlarged fragmentary sectional
view taken along the line 5—5 of FIG. 4 and shows the
diffuser in an assembled condition with a light troffer.

FIG. 6 is a somewhat enlarged fragmentary sectional
view taken along the line 6—6 of FIG. 5.

FIG. 7 is a fragmentary sectional view generally simi-
lar to the sectional view of FIG. 5 but shows another em-
bodiment of a clip for retaining the diffuser in assem-
bly with an associated light troffer.

The air difuser of the present invention is adapted
to receive air from 2 distribution source and to direct the
air received therefrom forwardly through an associated
passageway which has a lip at its downstream end direct-
ed inwardly or toward the center of the passageway. The
diffuser is provided with one or more movable air deflec-
tors which may be selectively positioned to direct the
flow of air generally toward the lip to cause the air to
be discharged generally laterally of the passageway and to
direct the flow generally away from the lip to cause air to
flow forwardly from the passageway. The diffuser is
also provided with one or more damper means to selec-
tively control the volume of air flowing from the diffuser
and through the passageway.

In FIGS. 1 and 2 of the drawings, a pair of diffusers
indicated generally at 10, 10 and embodying the present
invention are shown in assembled relationship with air
distributors which form part of a typical light troffer
indicated generally at 12. The diffusers 10, 10 are inter-
connected by a short duct section 14 provided with an in-
let opening 16 for connection with an air distribution
source (not shown).

The troffer 12 includes an elongated generally hori-
zontal upper or rear wall 18, a pair of transversely dis-
posed vertically extending end walls 20, 20 and Jongitu-
dinally extending side walls 22, 22. The side walls are in-
clined generally upwardly and toward the center of the
troffer in a series of inclined steps to provide a plurality
of reflecting surfaces for elongated tubular fluorescent
lamps 24, 24 housed in the troffer. Along each longi-
tudinally extending marginal edge portion of the troffer
is provided two transversely spaced and generally parallel
elongated side walls 26 and 28 which extend between the
end walls 26, 20 to define a relatively narrow elongated

. air flow passageway 30 best shown in FIG. 5. The pas-

50

60

70

sageway 30 is partially closed at its upstream end by a
generally horizontally disposed longitudinally extending
wall 31 defining a slot 32 communicating with the pas-
sageway and which is adapted to communicate with the
diffuser 10 in a manner to be hereinafter described.

At its forward or downstream end the marginal edge
portion of the wall 28 is bent outwardly or away from the
center of the passageway 30 and is folded back against it-
self to form a longitudinally extending outwardly pro-
jecting border flange 33 and a longitudinally extending
lip 34 directed inwardly from the wall 28. The forward
marginal edge portion of the wall 26 is turned generally
outwardly and upwardly to form a longitudinally extend-
ing border flange 36.

An elongated air discharge opening 38 at the face of
the troffer 12 is defined by the wall 26 and the inner edge
of the lip 34. The border flanges 33 and 36 serve to re-
duce the occurrence of air turbulence proximate the dis-
charge opening 38 caused by the flow of air therethrough.

Considering now the diffuser and referring particular-
ly to FIGS. 3 through 6, the diffuser 10 generally com-
prises a housing indicated generally at 40 defining a rela-
tively narrow elongated air channel adapted to commu-
nicate with the troffer passageway 30 at the upstream end
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thereof. The construction and configuration of the hous-
ing 40 may vary widely but preferably and as shown is
formed in two parts and is characterized by relatively thin
walls and a generally elongated trapezoidal shape.

The first part of the housing includes an elongated
trapezoidally shaped side wall indicated generally at 42
which has a generally vertically disposed upper portion
44, a downwardly inclined intermediate portion 46 and
a generally vertically disposed lower portion 48 extending
downwardly from the intermediate portion. The first part
also includes a top wall 50 and end walls 52, 52 which
are integrally connected with the side wall 42. A generally
vertically disposed border flange 54 projects outwardly
from the top and end walls.

The second part of the housing is formed by a substan-
tially flat vertically disposed trapezoidally shaped side wall
56 which is joined with the first part along the border
flange 54 by spot-welding or other suitable fastening
means,

The side wall 56, the lower portion 48, and the end
walls 52, 52 together define a relatively narrow elongated
generally rectangular air flow channel 58. At this point
it should be noted that longitudinally extending inwardly
directed lips 66 and 62 are respectively formed at the
lower marginal edge portions of the wall 56 and the lower
portion 48, The lips 60 and 62 respectively provide gen-
erally upwardly facing seating surfaces 64 and 66 for a
purpose that will be hereinafter evident. It will be further
noted that the inner edges of the lips 66 and 62 and the
end walls 52, 52 define a slot 67 at the downstream end
or face of the diffuser.

To impart rigidity to the elongated housing 40 and
to support other parts of the diffuser to be hereinafter de-
scribed two longitudinally spaced apart generally vertical-
ly disposed partitions 68, 68 extend transversely between
the wall 56 and the lower portion 48 dividing the channel
58 into three longitudinally elongated sections. Each par-
tition 68 includes a longitudinally directed tab 76 which
is riveted or otherwise suitably fastened to the inner sur-
face of the lower portion 48. Each partition further in-
cludes a tab 72 which is adapted to extend transversely
outwardly through a slot in the wall 56, The tab 72 is
bent to a longitudinally extending position after the hous-
ing parts are assembled.

Various means may be provided for connecting the
diffuser 10 with an air distribution source. As previously
noted, the illustrated diffuser 10 is particularly adapted
for interconnection with a substantially identical diffuser.
For this purpose a relatively short neck 74 providing a
generally oval-shaped inlet opening 76 communicating
with the interior of the housing 40 is integrally connected
with the wall 42 and projects outwardly therefrom. The
neck 74 is adapted for connection with the duct section
14 as previously discussed.

Preferably, a means is provided for releasably retain- *

ing the diffuser in assembly with an associated light troffer.
As best shown in FIGS. 4 through 6 the retaining means
preferably comprises a plurality of spring clips 78, 78
depending from the diffuser 18 and adapted to engage
the troffer 12 at the upstream end of the passageway 30.
Each clip 78 is preferably formed from fiat spring metal
and is carried by an associated tab 80 which may, for ex-
ample, be spot-welded thereto or integrally formed there-
on. Each tab 80 extends upwardly through the slot 67
adjacent a partition 68 and is secured to the partition by
a rivet 82. Each clip 78 has a generally triangular con-
figuration and includes two angularly forwardly and in-
wardly inclined portions 84, 84 and a free end portion
86 adapted to be sprung generally inwardly when the in-
clined portions 84, 84 engage the longitudinal edges of the
troffer slot 32 as the diffuser is moved into assembly
with the troffer 12. Each clip 78 further includes two gen-
erally upwardly facing surface portions 88 and 99 which
are adapted to bear against associated portions of the
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lower surface of the wall 31 to retain the diffuser in as-
sembly with the troffer.

When the diffuser 19 and the troffer 12 are in assembled
condition the diffuser slot 67 is generally aligned with the
troffer slot 32 and the side wall portions of the diffuser
which define the passageway 58 form the general upward
extension of the troffer side walls 26 and 28.

In accordance with the present invention the diffuser
is provided with at least one air deflector which is sup-
ported in the channel 58 for selective positioning there-
in. The illustrated diffuser 10 has three such deflectors
indicated generally at 92, 92 each of which is disposed in
an associated section of the channel 58,

The deflector may take various forms but preferably,
and as shown, it includes two elongated angularly re-
lated portions or rectangular baffles 94, 94 outwardly
projecting from a common longitudinally extending vertex
96. The angular relationship between the baffles may vary
but preferably the baffles are angularly spaced within
90°. At each of its ends each deflector is provided with a
transversely disposed ear 98 which has an elongated slot
100 therein. Preferably, and as shown, the slot 100 is
arranged with the center line thereof generally bisecting
the included angle formed by the baffles 94, 94,

Each deflector 92 is arranged for pivotal movement
about an axis extending Iongitudinally of the channe] 58
and for lateral movement relative to the side walls there-
of. Pivotal support for each end of each deflector 92 is
provided by a pivot pin or rivet such as indicated at 102
which is received within an associated slot 100 and which
engages an associated partition 68 or end wall 52 ap-
proximately midway between the side walls of the chan-
nel.

Each of the deflectors 92 may be selectively positioned
in one of two positions to control the direction of air dis-
charge from an associated portion of the passageway 30.
Further support for each deflector is provided by one or
the other of the seating surfaces 64 and 66 which provide
means for maintaining the said deflector in a selected posi-
tion.

In FIG. 5 a deflector 92 is shown in a first position
wherein one of the baffles 94 lies generally adjacent one
side wall 42 and the other of the baffles rests on the seat-
ing surface 64 and projects generally inwardly from the
wall 42. Air from the distribution source flows generally
downwardly through the channel 58 and is directed gener-
ally toward the troffer side wall 26 by the deflector and
generally away from the lip 34 as indicated by the arrows
in FIG. 5. Thus, air flows generally downwardly or for-
wardly from the passageway 30 when the deflector is in a
first position.

In FIG. 7 a deflector 92 is shown in a second position
and it will be noted that one of the baffles 94 resides gen-
erally adjacent the other side wall 56. The other baffie 94
Tests upon the seating surface 66 and projects generally
inwardly from the wall 56. When the deflector is in its
second position air flowing from the diffuser is directed
generally toward the troffer side wall 28 so that the result-
ing flow through the passageway 30 impinges upon the
lip 34 to cause air to flow generally laterally outwardly
through the discharge opening 38 as generally indicated
by the arrows in FIG, 7.

The diffuser of the present invention is preferably also
provided with damper means for controlling the air flow
emanating therefrom without substantially altering the
directional pattern of air flow therethrough. In the pres-
ently preferred embodiment of the invention a separate
damper means or damper indicated generally at 104, 104
is provided in each section of the channe] 58 upstream of
the deflector 92 as best shown in FIGS. 4 through 6.

Each damper 104 comprises an elongated vane 106
pivotally supported in the chamber 58 for movement be-
tween open and closed positions. At each end of the vane
106 is formed a transversely extending ear 108 which re-
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ceives a rivet 110 seated in an associated partition 68 or
wall 52 to provide pivotal support for the vane.

At its lower or downstream end, the longitudinally ex-
tending marginal edge portion of each vane 106 is bent
outwardly or toward the wall 56 to form an elongated lip
112 generally normal to the surface of the vane. The
upper marginal edge portion of each vane 106 is inclined
relative to the vane to form an elongated longitudinally
extending lip 114 which is adapted to engage the wall 56
when the damper is pivoted in a counterclockwise direc-
tion to a closed position indicated by broken lines at 104a
in FIG. 5. It will be noted that in the closed position a
lower edge of the vane 106 bears against the wall 42 so
that the flow of air through the channel 58 is totally re-
stricted.

in FIG. 5 the damper 104 is shown by solid lines in its
maximum open position. It will be further noted that the
damper remains in an open position when it is pivoted
in a clockwise direction to the broken line position in-
dicated at 104b. In the latter position the lip 112 engages
the wall 56 and the lip 114 is inwardly spaced from the
wall 42 to permit air to flow therebetween.

The diffuser 10 may be rapidly and conveniently ad-
justed from a position below or forward of the troffer 12
without separating the diffuser from the troffer. Prefer-
ably, an elongated rod or the like is employed to selective-
1y position the air deflector 92 and the damper 104.

To adjust the deflector, a rod is inserted upwardly
through the troffer passageway 30 and through the diffus-
er slot 67 to engage the lower surface of a deflector vane
94. When an upwardly directed force is applied to the
said vane the deflector is caused to move generally up-
wardly and laterally inwardly due to the angular relation-
ship between the vanes 94, 94 and the slots 100, 100.
As the deflector reaches a position wherein it is free to
pivot about its axis the rod is used to urge the deflector
to pivot generally toward its other position on the oppo-
site side of the channel. When the deflector attains a posi-
tion wherein a portion of one of its vanes engages the
opposite side wall of the channel further pivotal move-
ment is limited and the deflector is caused to move gen-
erally downwardly and outwardly to seek a position
wherein one of the vanes lies generally adjacent the inner
surface of an associated side wall of the diffuser and the
other of the vanes rests upon an associated side wall of
the diffuser and the other of the vanes rests upon an asso-
ciated seating surface.

Adjustment of the damper 104 may be accomplished
by inserting a rod upwardly through the channel 58 to
engage a surface of the vane 106 above or below the
vane axis as required to urge the vane to pivot to a se-
lected position.

In FIG. 7 is shown another diffuser indicated generally
at 10z embodying the present invention and adapted for
use with a troffer such as indicated at 12. The diffuser
10¢ includes a housing indicated generally at 40 and an
air deflector and a damper means respectively generally
indicated at 92 and 104. The aforementioned components
are substantially identical in all respects to the corre-
sponding parts of the previously described embodiment.
However, the diffuser 10a differs from the one previously
described principally in the construction and arrange-
ment in the means for retaining the diffuser in assembly
with the troffer 12.

Specifically, the retaining means comprises a spring
clip indicated generally at 116. The clip which is prefer-
ably formed from spring wire is wound in one or more
coils 117 at its central portion and has two elongated
legs 118, 118 which extend downwardly and outwardly
through the diffuser slot. The free end portions of the
legs 118, 118 are bent generally outwardly to provide
upwardly facing surface portions 120, 120 adapted to
engage the downwardly facing surface of the troffer wall
31. The legs 118, 118 include downwardly and inwardly
inclined outer end portions 122, 122 for engaging the
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inner edges of the troffer slot 32 when the diffuser 10a
is brought into assembly with the troffer 12 in a manner
previously described. A single rivet 124 extends through
the coils 117 and engages an associated partition 68 to
retain each clip 116 in assembly with the diffuser 10a.

The invention claimed is:

1. A slot diffuser for use with an air distributor
having two generally parallel elongated side walls de-
fining an elongated air flow passageway and having
an elongated lip at the downstream end of said pas-
sageway and directed inwardly from one of said walls
toward the center of said passageway, said lip and
the other of the said walls defining an elongated
air channel adapted to communicate downwardly with
said distributor air passageway at the upstream end there-
of, said diffuser side walls forming the general upward
extension of said distributor side walls, means for con-
pecting said channel with an air distribution source, and
an elongated air deflector including at least two elongated
angularly related portions, said deflector being supported
within said channel for pivotal movement about a fixed
axis extending longitudinally of said channel and for
lateral movement relative to said fixed axis to a first posi-
tion wherein one of the said side portions lies generally
adjacent one side wall of said channel and the other of
the said portions projects generally inwardly therefrom
and toward the center of said channel and to a second
position wherein the other of the said portions lies ad-
jacent the other side wall of said channel and said one
side portion projects generally inwardly therefrom and
toward the center of said channel, said deflector serving
in said first position to direct air flow from said channel
and generally along said other passageway wall so that
air emanates generally downwardly from said passage-
way, said deflector serving in said second position to di-
rect air flow from said channel generally along said one
passageway wall so that said air impinges upon said dis-
tributor lip and emanates from said discharge opening
along a generally transverse path relative thereto.

2. A diffuser as set forth in claim 1 wherein said axis
is provided by at least one pivot pin fixed relative to said
diffuser about midway between said side walls thereof,
said pin being received in an elongated slot in said de-
flector.

3. A diffuser as set forth in claim 1 is further charac-
terized by said angularly related portions of said deflector
comprising elongated generally rectangular baffles hav-
ing a common longitudinally extending vertex.

4. A diffuser as set forth in claim 3 wherein said
baffles are arranged with an included angle not exceed-
ing 90°.

5. A slot diffuser as set forth in claim 1 wherein said
means for supporting said deflector includes seating means
for maintaining said deflector in said first and second po-
sitions.

6. A slot diffuser as set forth in claim 5 wherein said
seating means comprises a lip directed inwardly from each
of said diffuser side walls, each said lip including a gen-
erally nupwardly facing seating surface.

7. A slot diffuser as set forth in claim 1 including
damper 'means for controlling air flow from said cham-
ber, said damper means being ineffective with respect to
the directional control of air flow as achieved by the
aforesaid deflector.

8. A slot diffuser as set forth in claim 7 wherein said
damper means comprises an elongated vane pivotally sup-
ported in said chamber for movement between open and
closed positions.

9. A slot diffuser as set forth in claim 1 including
means for releasably retaining said diffuser in assembly
with said distributor.

10. A slot diffuser as set forth in claim 9 wherein said
means for releasably retaining said diffuser in assembly
with said distributor comprises a spring clip depending
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from said diffuser and adapted to engage said distributor
at the upstream end of said passageway.

11. An air diffuser comprising two generally vertical
side walls defining an elongated air channel opemng
downwardly, means connectmg said channel with an air
distribution source, an air deflector including at least two
elongated horlzontally extending anoularly related por-
tions, means providing a variable horizontally extending
pivot axis above said angular related portions for sup-
porting said deflector within said channel for generally
arcuate movement below said axis between first and sec-
ond positions to one and the opposite side of said axis
to selectively alter the pattern of air flow from said chan-
nel, said deflector in said first position having one of
said portions disposed generally adjacent one side wall
and the other of said portions extending inwardly there-
from and generally toward the center of said channel,
said deflector in said second position having the other of
said portions disposed generally adjacent the other side
wall and said one portion extending inwardly from said
other side wall and generally toward the center of said
channel, and seating means for providing vertical sup-
port for said deflector in said first and second positions.

12. A diffuser as set forth in claim 11 wherein said
axis is provided by at least one pivot pin fixed relative
to said diffuser about midway between said side walls
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thereof, said pin being received in an elongated slot in
said deflector.

13. A diffuser as set forth in claim 11 further character-
ized by said angularly related portions of said deflector
comprising elongated generally rectangular baffles having
a common longitudinally extending vertex.

14. A diffuser as set forth in claim 13 wherein said
baffles are angularly arranged with an included angle not
exceeding 90°.

15. A slot diffuser as set forth in claim 13 wherein said
seating means comprises a lip directed inwardly from each
of said diffuser side walls, each said lip including a gen-
erally upwardly facing seating surface.
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