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IMPROVEMENTS IN AIR BLOWER
AND FILTER ASSEMBLIES

BACKGROUND OF THE INVENTION

1
riald of the Invention Y

This inveﬁtion is generally directed to compact blower
and filter assemblies for introducing a filtered air flow
to enclosed environments wherein the blower and filter are
mounted within a rectangular housing in close proximity to
one ancthar and are sapératad by an intermediate baffle.

More  particularly. the invention is directed +to

improvements which reduce the noise and vibration level and
improve air uniformity associated with the air passing
through such blower and filter assemblies by the use of
deflectors associated with the intermediate baffle and
walls of the housing which deflectors direct the flow of
air moving radially outwardly relative to the blower away
from the corners of the housing as the air passes around

the intermediate baffle and tow=ard the filter.

History of the Related Art
United States Patent 4,560,395 to Davis discloses a

compact blower and fllter assemblies which are used to
purify air in an enclosed environment. The air filter
units may be ceiling mounted or mounted to the upper
portion of work stations or work cabinets. Each unit

includes a genarally rectengular housing in which an

irterrazl blower &irscts inceoming a2ir cutwardly toward the

ends of the housing. An internal baffle assists in

directing the air toward the end of the housing after which
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the air is directed towexrd a discharge from the housing

air
through & filter.

Although this type o©of blower &and filter assambly
operates comparably guieter and with less vibration than
previous blower and filters utilized to purify air in
enclosed environments, there remain operative
characteristics of such assemblies which do create
undesirable noise and vibration.

I+ has been observed through various tasts, that
various motor imbalances lead to vibration of the housing
of such filter assemblies. Further, the blowers when
rotating actually function to generate noise as they direct
sound waves toward the internal baffle. Further, because
of tha rectangular configuration of such assemblies, air is
directed along the interior sidewalls into the corners of

the housing where a great deal of turbulence is created.

SUMMERY OF THE JINVENTION

The present invention has been made in view of the
above-described deficiencies of the related prior art and
has as one of its primary objects to provide a compact
blower and filter assembly which cperates with less noise
and vibration than previously possible.

The present invention is directed to a filtration unit
which includes a rectangular housing having upper and lower
portions, opposing_sidewalls, and opposing endwalls. The

susing defiass an interior plenun cnanbsr in which a

lower is mounted so as to draw air through an inlet in the
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upper portion of the housing. An intermediate or first

baffle is mounted within the housing so as to assist the
blower in directing air radially within the plenum chamber
toward the endwalls of the housing. In the preferred

embodiment, the blower is mounted on isolators which
include soft rubber 1like components for damping any
vibration between the motor brackets which suspend the
motor and the upper portion of the housing. A filter is
provided below the first baffle so that all air passing
around the e_nds of the first baffle passes therethrough
before passing through a discharge outlet in the bottom

portion of the housing.

In the preferred embodiment, the first baffle includes
a depressed central portion and upwardly and outwardly
extending endwalls and upwardly and outwardly extending
sidewalls. A sound reflecting plate is placed below the
blower within the recessed area so as to re-direct sound
directed toward the baffle from the blowexr.

In oxdser to prevent turbulent airflow, reduce locally
excessive pressures and to reducé operating noise
characteristics of the unit, deflector plates are mounted
in spaced relation from each of the corners of the housing
and between the first baffle and the upper portion of the
housing. Again, in the preferred embodiment, a first pair
of deflectors are mounted adjacent to but spaced from a
first pair of diagonal corners of the housing so as to

direct air flowing toward the corners inwardly toward the
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endwalls from which the air is re-directed toward the

filter. These first deflectors are generally imperforate.

The first corners are those in which a greater
pressure is created due to a greater portion of the airflow
moving more radially with respect to the corners by the
blower and first baffle. The pressure developed in the
opposite diagonal corners is less probably due to some of
the air being directed by the sidewalls of the housing
toward the corners where such directed air mixes with air
moving radially toward such corners.

A second  pair of perforated deflectors are mounted
within ths housing adjacent to but spaced from the opposite
diagonal corners thereof. These second deflectors also
extend between the first baffle and the upper portion of
the housing. These deflectors not only direct portions of
radially moving air as well as the airflow along the
adjacent sidewall of the housing toward the adjacent
endwall and away from the corners, but also allow some air
to £low through the openings provided therein. The
orientation and length of the first and second pairs of
deflectors may vary, however, each deflector has a portion
which is angled toward the adjacent endwall of the housing.

It is <therefore another object of the present
invention to provide a compact blowexr énd filter assembly
which incorporates a plate for reflecting noise back toward
the blowar and which is positioned generally in axial

alignment with respect to the blower within the housing of

the air filtration apparatus.
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It is a further ocbject of the present invention to

further reduce noise and vibration of a compact air blower
and filter assembly by suspending the motor from vibration
damping isolators which are provided between the motor
mounting brackets which support the motor and the unit

housing.
It is yet another object of the present invention to

reduce the noise level and vibration of compact air blower
and filter assemblies by providing deflector plates for
preventing ailr turbulénce and locally excessive pressures

from being deyveloped in the corners of the housings of such

assemblies.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG., 1 is a top perspective view of an air blower and
filter assembly of the type incorporating the improvements

of the present invention.

FIG. 2 is an enlarged cross-section of view taken

along 2-2 of FIG. 1,

FIG. 3 is a top perspective view of a first air baffle
positioned between the blower and filter of the invention

as shown in FIG., 2
FIG. 4 is a top plan view of the first baffle with the

surrounding housing shown in dotted line incorporating
arrows showing the movement of air  utilizing the

improvenants of the present invention relative to the first

beffle and housing.
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FIG. 5 i8 a perspective view of a first air deflector
plate of the present invention.

FIG. 6 is a perspective view of a second perforated
deflector plate of the present invention.

FIG. 7 is a perspective view of a motor isolator
utilized to support the motor to the housing of the present
invention.

FIG. 8 is a perspective view of a sound reflecting

plate utilized with +the <first baffle of +the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention is directed to compact high
efficiency air filtration units of the type which are
normally constructed to be suspended or installed from a
ceiling in an enclosed area or from the upper portion of an
enclosed or . semi-enclosed work station. A preferred

structure for such aiy filtration units 1s disclosed in

United States Patent 4,560,395 to Davis, the contents of

which are incorporated herein by refgfence.

With continued reference to the drawing figures, the
improvements of the present invention are utilized with a
combination air blowerxr and filter assembly 20 having a
housing 21 whi_ch is generally rectangular in configuration
having opposing and spaced sidewalls 22 and opposing and

speced endwalls 23. The housing further includes an upper

portion or covar 24 which may be removable mounted to the

side and endwalls 22 and 23 by conventicnal fasteners. In
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some instances, the cover may be integrally formed with the
side and endwalls. The lower portion of the housing
includes an enlarged opening 25 which defines a discharge
outlet £for air passing through the blower and filter
assembly.

The housing 21 defines an interior plenum chamber 26
in which is mounted a blower 28 which is preferably a
centrifugal fan or blower having a plurality of vertically.
oriented blades which are mounted between opposing plates.
The blades are oriented generally radially outwardly from
the central rétational axis A-A of the blower.

The blower is mounted within the plenum chamber 26
below an upper inlet opening 32 formed in the cover through
which air is introduced into the plenum chamber. A pre-
filter housing 34 is mounted over the opening 32. The pre-
fillter housing includes an opening 35. A conventional pre-
filter 36 such as a washable polyurethane foam is mounted
within the opening 35. In this manner, all air is pre-
filtered before entering the plenum chamber 26.

A plurality of motor supporting brackets 38 are
mounted to the lid 24 using motor isolators 40. In the
embodiment shown, the motor isolators, as shown in FIG. 7,
include oppositely oriented threaded shafts 42 on which are
mounted a pair of opposing plates 43 and 44. The plates
are secured on opposite sides of a freely movable soft-
rubber or rubber-like cylindrical damper 45 which sarves to
damp vibration forces created by a motor 46. The threaded

shafts 42 are secured to the brackets 38 and the lid 24.
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Wthen the brackets 38 are seated on the isolators 40, the

motor and brackets will be suspended from the dampers 45.
Thus, the motor and brackets float on the dampers 45,

The motor 46 includes a central drive shaft 48 which
is connected to a central hub portion 47 of the blower 28
s0 that the blower rotates with the motor drive shaft,
Power to the motor is provided through an electrical line
49 frem a junction box 50 which is mounted to the cover of
the housing.

Mounted interiorly of the plenum chamber is a first or
intermediate baffle 52 which extends between the sidewalls
22 of the housing and which may be secureé to the

sidewalls. with reference to FIGS. 3 and 4, the baffle

includes opposite ends 53 which are spaced from the

endwalls 23 of the housing so as to form air passageways 54
arouﬁd the ends of the baffle. In this manner, air being
discharged from the blower 28 is directed in opposits
directions toward the endwalls 23 from which the air passes
through the air passageways 54 below the baffle and toward
the outlet 25 in the housing. .

Mounted within the plenum c¢hamber below the first
baffle is an enlarged filter 60 through which air passing
through the housing must écss before belng discharged from
the opening 25. The filter 60 is preferably a high
efficlency particulate £filter, commonly referred to as a
HEPA filter, which ies capzble of removing particles within
the air of 0.3 microns or larger. It is preferred that the

filter be mounted so that it is sealed with respect to the
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inner walls of the housing so that all air pessing
downstream of the first baffle must pass through the filter
before being discharged. Appropriate gaskets may be
provided as necessary.

In the en;‘bodiment shown in FIG. 2, air passing around
the ends of the first baffle is further dJdirected and
diffused by a pair of opposing somewhat concave secondary
baffles 62 which are mounted to or spaced from the endwalls
23 and which extend across the full width of the housing
between the sidewalls 22. As the secondary baffles are
somewhat arc{aate or U-shaped, thgy will serve to re-direct
the airflow inwardly so as to bettexr distribute the airflow
through the downstream filter 60.

To reduce vibration and the level of noise created by
air moving through the housing, a layver of insulation
material 61 may be adhesively or otherwise secured to the
surface of each of the secondary baffles. The air is
further diffused by providing air diffusion screens 64
which extand between the lower portion of the intermediate
baffle 52 and the secondary baffles 62. The diffusion
screens are preferably made of a metallic or plastic
material hav_ing a plurality of closely spaced openings
therein. An expanded metal mesh may also be utilized. The
screens extend the full width of the housing between the
sidewalls so that all air passing around the ends 53 of the
first baffle must pass through the diffusion screens. To

further reduce vibration and operational noise level, a
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sound insulation material 65 is provided along the inner
surface of the cover.

With continued reference to FIGS. 3 and 4, the baffle
52 includes a central recessed area 66 defined by a pair of
opposing inclined sidewalls 67 and endwalls 68. The
recessed area includes a bottom wall 63 which is genarally
square or rectangular. Each tapered sidewall 67 terminates
in an upper generally horizontal ledge 70 which extends
between the andwalls 68 and an upper flange 71 which
extends generally parallel to ths sidewalls of the housing
and which ma& be secured to the housing by conventional
fasteners oxr by welding,.

To reduce noise and vibration, the end portions 53,
tapering endwalls 68 and bottom wall 69 of the firat baf}le
are covered with a sound insulating material 72. The
opposite sidewalls 67 are generally not covered with sound
insulation material. The baffle is preferably formed of an
aluminum or other metallic matefial although plastic
materials may be utilized in some instances.

With specific reference to FIG.-2, the blower 28 isg of
a size to be received within the recessed portion 66 of the
first baffle s6 that a portion of the blades extend above
the baffle toward the inlet opening into the plenum
chambear. The upper portion of the blower is preferably
substantially aligned with the lower surface of the
insulation material 65.

It has been noted that a blower and filter assembly

having the general configuratilon thus far described operate
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with great éfficiency and at fairly low noise and vibration

levels, However, because of the rectangular configuration
of the housing, the airflow pattern developed by the
rotational blower or fan will cause a build-up of
turbulence and pressure in the interior corners of the
housing. By way of example, in FIG. 2, the rotation "R" of
the fan is counter clockwise as indicated by the arrow.
Therefore, and with specific reference to FIGS. 1 and 4, as
air is being discharged by the blower as it rotates, a
portion of the air being diescharged from the blower
adjacent the ends of the baffle will flow over the ends of
the baffle and toward the filter, as is shown by Arrow Al.
However, a significant portion of the air being discharged
along the end portions is directed generally toward a first
pair of diagonally oriented corners B0 and 81 of the
housing, as shown by Arrow AZ. Air which is £forced
outwardly toward the sidewalls of the housing will develop
a flow along the sidewalls toward the interior and opposite
diagonally oriented corners 82 and 83 of the housing, asg
shown by Arrow A3, even though a pqrtion of the air will
develop a radial flow toward the corners and the air
passageways 54 at the ends 53 of the first baffle, as shown
by Arrow Ad.

Because of these operational characteristics, a
greater pressure is developed in the fist diagonal corners
80 and 81 than in the corners B2 and 83. In corners B2 and
83, the airflow A3 will re-direct some of the airflow A4

toward the adjacent endwall.
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To re-direct the air which is flowing toward the first
corners of the housing, a pair of angularly oriented
imperforate deflectorsl 84 are mounted so as to extend from
the sidewalls along the diagonally oriented corners 80' and
81' of the intermediate Eaffle. The deflectors 84 extend
upwardly into engagement with the insulation 65 covering
the lower surface of the cover of the housing. The
deflectors have a first portion 85 which is preferably
secured to the adjacent sidewall of the housing or to one
of the elongated flanges 71 of the first baffle. As the
air A2 travels toward the deflectors 84, the air will be
directed by a second angled portion 86 inwardly toward the
airflow passageways 54 and will thus be prevented £rom
impacting turbulently against the corners 80 and 81 of the
housing thereby significantly reducing pressure in the
corners and -thus reducing noise and vibration previously
experienced in the operation of similar blower and filter
assemblies. As shown, the second end portions of the
deflectors are angled from the adjacent sidewall toward the
adjacent endwall of the housing.

A second pair of air deflectors 88 extend aloang t.he
opposite diagonal corners 82' and 83' of the first baffle
and extend upwardly therefrom into engagement with the
insulation 65. The deflectors 88 have a plurality of
openings 87 therathrocugh which allow some zir to pass
through the deflectors while some of the air is deflected
angularly away from the adjacent sidewall of the hcousing.

In this manner, the deflectors 88 function as diffusion
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members s0 that most of the airflow will be re-diractesd
away from the corners 82 and 83 of the housing while some
of the air will pass through the deflectors 88 again
reducing noise and vibrational levels. It is preferred
that these deflectors permit some of the air o pass
therethrough so as to prevent the build-up of any vacuum in
the corners 82 and 83 of the.houaing which could create
adverse turbulence. Each deflector 88 has a first portion
89 which is secured to the sidewall of the housing or the
adjacent flange 71 of the first baffle. A second portion
90 of each deflector extends angularly toward the adjacent
endwall of the housing.

To further rxeduce the noise level of the blower and
filter assembly, a plate 92 is placed ovar the insulation
covering the bottom wall 69 of the recessed area 66. The
plate is preferably not covered with any 'insulation
material but has a relatively non-interrupted or smooth
In this respect, the plate s made of an
aluminum or smooth plastic material. Although the plate is
shown as being zectangular in coafiguration, ather
configurations may be utilized. An opening 93 is provided

centrally of the plate in order to provide clearance for

he blower hub 47. The plate is provided as a sound

ot

"

eflector. In many circumstances, due to the shape of the

blower, when the blower rotates, 1t acts like an audio

speaxer and sound is ¢directed downwardly along Axis A-A.
The plate 92 reflects the sound thereby muting the sound

=

generated by the blower.
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It should be noted, in some instances, the blower and
filter assembly may be utilized without the secondary
baffles or diffuser screens previously discussed thereby
allowing the endwalls of the housing to re-direct air
toward the downstream f£filter. In these embodiments,
however, the deflectors previously discussed are utilized
to prevent turbulence and resulting vibration resulting
from air flow being directed to the corners of the housing.

In addition to the foregoing, in some instances,
manufacturer have utilized variations of the compact blower
and filter assemblies disclosed in United States Patent
4,560,395, wherein air is directed toward only a single
endwall of the filter unit. In these instances, the first
baffle includes only one end which is spaced from san
adjacent endwall to define an air passageway such as
described above at 54. In these instances only a single
deflector plate 84 and a single deflector plate 88 would be
utilized adjacent the opposite corners of the housing and
between the end of the first baffle which is spaced from
the endwall of the housing. In a like mannexr, both the
deflectors 84 and 88 would extend toward the endwall so as
to prevent the buildup of pressure in the corners adjacent
the deflector 84 and to allow a diffusion of air adjecent

the corner of the housing adjacent deflector B88.
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WE CLAIM:
1. In an air purification apparatus including a housing

having opposite sidewalls and opposite endwalls which
define a first pair of diagonally oriented corners and a
second pair of diagonally oriented corners, an upper and a
lower portion, the housing defining an interior plenum
chamber with an inlet opening in the upper portion of <the
housing and a discharge opening in the lower portion of the
housing, & blower means mounted within the plenum chamber,
m2ans for zrotating the blower means, a filter mounted
between the blower means and the discharge, a first baffle
having opposite sides and opposite ends mounted between the
blower means and the fllter means, the ends of the first
baffle baing spaced from tha endwalls of the housing, and
the blower means being operable to direct airflow along the
sidewalls toward the second pair of diagonally oriented
corners of the housing, the improvement comprising, a pair
of first deflector means extending inwardly of the plenum
chamber from each of the sidewzlls of the housing adjacent
to but spaéed from the first pair o§ diagonally oriented
corners, said first deflector means having a portion angled
toward an adjacent endwall of the housing, and a second
pair of azir deflector means eftending inwardly of the
plenum chamber from each of the sidewalls adjacent to but
spaced from the second pair of diagonally oriented corners,
said second deflector means having & portion angled toward
gn adiacent endwall of the housing, whereby as air 1is

directed genarally radially outwardly with respect to tha
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blower means, the air will bhe directed by said first and

16

second deflector means away from sald first and second

pairs of diagonally oriented corners.

2. The apparatus of Claim 1 in which each of said second

deflector means includes a plurality of openings therein

whereby some air passes therethrough.

3. The apparatus of Claim 2 in which said first and
second deflector means extend substantially batween said

baffle and the upper portion of the housing.

4. The apparatus of Claim 3 in which each of said first
and second deflector reans includes another portion which

is mounted to extend generally parallel to the sidewalls of

the housing.

5. Th2s apparatus of Claim 3 in which said portions of
each of said first and second deflector means are spaced .

from the endwalls of the housing.

6. The apparatus o¢f Claim 5 in which the first baffle
inciudes a recessed portion having & bottom wall and

oppesitely sloped endwalls and oppositely sloped sidewrlls,

insulation means covering said bottom wall and said sloped

endwalls, and a plate mounted to the insulation in

overlying ralationship to said bottom wall.
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7. The apparatus of Claim 6 3in which the means for
rotating the blower means includes a motor, means for
mounting said motor to said housing, said mounting means
including at least one bracket mounted to the motcr and

isclator damping means mounted beitween said at least ocne

bracket and said housing.

8. The apparatus of Claim 7 in which the housing further

includes second baffles mounted adjacent ezch of <the
endwalls thereof, each of said second baffles being

generally concave in configuration, said second baffles

being oriented so as to deflect air flow from the first

baffle inwardly of the plenum chamber and toward the filterxr

means.

9. The apparatus of claim 8 in which the filter means is

a8 HEPA filter.

10. The apparatus of Claim 1 in which the first baffle-
includes a recessed portion having a bottom wall and
oppositely sloped endwalls and oppositely sloped sidewalls,
insuistion means coveiing gaid bottom wall and said sloped
engwalls, and a sound reflecting plate nmounted to the

insulation in overlying relationship to said bottom wall.

11. The apparatus of Claim 10 in which the means for
rectating tha blower means includes a motor, means for

mounting said motor to the upper portion of the hcusing,
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said mounting means including brackets mounted to the motor

and isolator damping means mounted between each of said

brackets and said housing.

12, The apparatus of Claim 11 in which said first and

second deflector means extend between gaid first baffle to

the upper portion of the housing.

13. The apparatus of Claim 12 in which the housing further
includes second baffles mounted adjacent each of the
endwalls the;eof, each of said second baffles being
generally concave in configuration, said second baffles
being oriented so as to deflect air flow from the first

baffle inwardly of the plenum chamber and toward the filter

means.

14. The apparatus of Claim 12 in which each of said second
deflector means includes a plurality of openings therein

whereby some air passes therethrough.

15. The apparatus of claim 14 in which the filter means is

a HEPA filter.

16. In an air purification apparatus including a housing

havirng opposite sidewalls and opposite endwalls which

define a first pair of diagonelly criented corners and a

second peir of Siagonally oriented cornars, an upper and a

lower portion, the housing defining an interior plenum
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chamber with an opening defining an inlet into the plenum

19

chamber and an opening forming a discharge outlet f£rom the
plenum chamber, a blower means for directing air from the
inlet tc the outlet, means for rotating the blower means,
a filter mounted within the plenum chamber, a2 first baffle
having opposite sides and opposite ends mounted within the
plenun chamber between the inlet and the filter, the endas
of the baffle being spaced £from the endwalls of the -
housing, and the blower mneans and first baffle directing
airflow along the sidewalls toward the second pair of
diagonally oriented corners, the improvement comprising, a
pair of first deflector means extending inwardly of the
plenun chamber from each of the sidewalls of the housing
adjacent to but spaced from the first pair of diagonally
oriented corners, said first deflector means having a first
portion spaced from an adjacent endwall of the housing and
a second portion angled toward said adjacent endwall of the
housing, and second gir deflectér means extending inwardly
of the plenum chamber from each of the sidewalls adjascent
to but spaced from the second pair of diagonally oriented
corners, said second deflector means l';aving a first portion
spaced from an adjacent endwall and'a second portion angled
toward said adjacent endwall, whereby as air is directed
generally radially outwardly with respect to the first
baffle, airflow will be directed by said first and second

deflectcr means away from said first and second diagonally

oriented corners.
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17. The apparatus of Claim 16 in which each of sald second
deflector nigans includes a plurality of openings therein

whareby some air pass therethrough.

18. The apparatus of Claim 16 in which said first and
second deflector means extend from adjacent corner

portions of said first baffle to the upper portion of the

housing.

19. The apparatus of Claim 16 in which the first baffle
includes a recessed portion having a bottom wall and
oppositely sloped endwalls and oppositely sloped sidewalls,
insulation means covering said bottom wall and said sloped

endwalls, and a plate wmounted to the insulation in

overlying relstionship to said bottom wall.

20. The apparatus of Claim 16 in which the means for
rotating the blower means includes a motor, means for
mounting said motor to said upper portion of the housing,
said mounting means including brackets ‘mounted to the motor

and isolator damping means mounted between each of said

hyracKets and said housing.

21. In an air purification apparatus including a housing

having opposite sidewalls 2nd on endwall which define first

and second corners, an upper and a lower portion, the

Fousing defining an intsrior plenum chamber with an opening

defining an inlet into the plenum Chamber and an opening
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forming a discharge outlet from tha plenum chamber, &
blower means for directing eir from the inlet to the
outlet, means for rotating the blowsr means, a filter
mounted within the plenum chamber, & first baffle having
opposite sides and opposite ends mounted within the plenum
chamber between the inlet and the filter, the ends of the
baffle being spaced from the endwall of the housing, ang
the blower means and first baffle directing airflow along
a first sidewall toward the second cornsxr, the improvement
comprising, a first deflector means extending inwardly of
the plenum chamber from the first sidewéll of the housing
adjacent to but gpaced from the first corner, said first
deflector means having a first portion spaced from the
endwall of the housing and a second portion angled toward
the endwall of the housing, and seacond air deflector means
extending inwardly of the plenum chamber from the other
sidewall adjacent to but spaced from the second corner,
said second daflector wmzans having a first portion spaced
from the endwall and a second portion angled toward the
endwall, whereby as air is directed outwardly with respect

to the first baffle, airflow will be directed by said first

and second deflector means away from said first and second

corners.

22. The apparatus of Claim 21 in which said first ang

sacond deflector means extend between said first baffle

portion 0f the housing.
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i id second
Th apparatus of Claim 22 in which sa
23. e

herein
means includes a plurality of openings t
deflectar

whereby some air passes therethrough.
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