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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 angther and ere 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 ’coward the filter.

Histoi'y 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 iﬁ 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

L
P :
e ;!

§:'

This Sheet Has Been Replaced

AR

|

|

l

4



i nprovenents which reduce the noise and vibration | evel and inprove air
uniformty associated with the air passing through such blower and filter
assenblies by the use of .deflectors associated with the internediate
baffle and walls of the housing which deflectors direct the flow of air
nmoving radially outwardly relative to the blower away fromthe corners of
the housing as the air passes around the internediate baffle and toward "~

the filter. Hi story of the Related Art 2 United States Patent
4,560,395 to Davis djscloses a_ conpact blower and filter assenblies which
the air is directed towexd a discharge from the housing

are used to
through & filter.

Although this type o©of blower &and filter assambly

operates ccrparably guieter and with less vibration than |
S 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
10 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
15 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
20 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

25 portions, opposing sidewalls, and opposing endwalls, The
i kausing defines an interior planuam chanber in vhich a

’ _—
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purify air-in.an enclosed-environment. The air filter wunits may be
ceiling nounted or nounted to the upper portion. of work stations or work

cabi net s. Each unit includes a generally rectangul ar housing in which an
i nternal blower directs incomng air outwardly toward the ends of the
housi ng. An internal baffle assists in directing the air toward the end
of the housing after which the air is directed toward a

di scharge fromthe housing : 3

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
5 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
10 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

15 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

20 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

25 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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through a filter. - . Although this type of blower and filter assenbly
oper at es conparably quieter and with |ess vibration than previ ous bl ower
and filters utilized to purify air in enclosed environnents, there renain
operative characteristics of such assenblies which do create undesirable_.
noi se and vi brati on. It has been observed through various tests, that
various notor inbalances |ead to vibration of the housing of such filter

e e oo o e bl VBURT SalliRY bl a0k ACHUA 2o RS A0 che

e
generate noi se as {x I’ ect sound waves toward I nt'ernal

Further, because anwﬂ I eHea08l At Gerlbgtsad iavia aénétmllyaaagabfdu&ece air
is dlrected along the interior sidewalls into the corners of the housing

where a great deal of Thebdleate q%“éFéat%?P those in which a QWY OF
THE | NVENTI ON Joe. ereisseg£ atLon 233:9&?& g%?‘%z&ﬂ ¥ eWs of ztﬁo&vf its

above- descri bed dBFFETenci6s ? e relé% prror and has as one
prinmary objests taoPiAyi fera ﬁsﬁmqy kiLenekeapéct i td ethassamalrs Wi alhe
operates with- | ess noise and vibration than previously possible.
According to the PhOestidRf i filest inafflaspedPe PREPRUTS IRRAREE R dMeair

purification appaég&élgiééqgi%gopxgl cgl%lé?sngs 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

10 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

15 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

20 orientation and length of the first apd 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

25 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

4 the air filtration apparatus.
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haging opposite sidewal | s and opposite endwal I s which define a first pair
of diagonally oriented corners and a second pair of diagonally oriented-—

corners, an upper

and a |l ower portion, the housing defining an interior

pl enum chanber with an inlet opening in the upper portion of the housing

and a discharge opening in the | ower portion of the housing, a bl ower neans
nmounted within the plenum chanber, neans for  rotating the bl ower neans,

a

filter nmounted between ﬁheiblewéurHBGHSOQﬁﬂtt gfhethdi ddesepy, iaveéntiin baf f | e

havi ng opposite si
and the filter

455,200 SPROS! L8:80UARHRLEE. Jeleg ol e Bl quer pmans

of the first baffl @nbengcepanadnbiony %SPQH&MJ hef mbb6r NateH Bebr A0 he

bl ower neans being operable to direct airf

ow al ong the sidewalls toward

t he second pair of ddmagomalibplatemnt etiicioraee spodvides hepkyesy tHee motor

5

10

15

20

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 air turbulence 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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| mprovenent conprising, a pair of first deflector nmeans extending i nwardly
of the plenum chanber from each of the sidewalls of the housing adjacent.to
but” spaced fromthe first pair of diagonally oriented corners, said first
defl ector neans having a portion angled toward an adj acent endwal | of the

housi ng, and a second pair of air def | ect or® means ext endi ng inwardly of the
o but spaced_fromthe

pl enum chanber from each of the.sidewalls ad'éacent |

second pair of diagonal I5F%r Pehted REGTREFELVR N IF¥sBE chd HFEf| BET Fehiegter
having a portion angjgd tfnahd apeathaGelkneddyrl I of the housing, whereby
as air is directed generally radially outwardly with respect to the bl ower

means, the air will be dilGectedsby vardpéctite arndwsefoadsdedid pearfaraand

away fromsaid firs nd .second, pai rs.of diagonally oriented corners. ,
According to the i n‘%/%%ﬁcécﬁri ﬁgﬁtge‘& NdaBpet ?ﬁ’é(%%tﬁ[%“'pr ovided in an air
purification gpparatus ipieludi ngsaahQYssi=pachayd NGLAPPOST he mirvdevaldss a28d
opposite endwal I s which define a first pair of diagonally oriented corners
and a second pair oftidiiggéntd | supporéntiel medomets thanhelpyieng afidthe peesent
portion, the housing defining an interior plenum chanber with an opening
defining an inlet iT'EYHEpl enum chanber and an opening forming a

di scharge outlet from thkespl 8NYM Ghahebecifd W&, RANS JRIMadie@ibbagng 1
fromthe inlet to the outlet, neans for rotating the blower neans, a filter

mount ed wit hi n t he RHedgunvthedeesy | wathi rade b8dfdte hafdley ofpodie epgidest and

10 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

15 ceiling in an enclosed area or from the upper portion of an
enclosed or . semi-enclosed work station. A preferred
structure for such air filtration units 1s disclosed in
United States Patent 4,560,395 to Davis, the contents of
which are incorporated herein by refgfence.

20 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

25 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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opposite ends nounted wthin the plenum chanber between the inlet and t he
filter, the ends of the baffle being spaced fromthe endwalls of the .
housi ng, and the bl ower neans and first baffle directing airflow al ong the

sidewal I s toward the second pair of diagonally oriented corners, the
i nprovenent conprising, a pair of first deffector nmeans extending inwardly
of the plenum chanber from each of the sidewalls of the housing adjacent to

but d f the first _pair of 2P
agonal |y ori ent ecF S ABPESDGRT PP, Vo PR it A HBSFR WadPREPS "iithsthe

di agonal I'y ori ent e®Tor fet : _
portion spaced fromsa afhfceRbwaial | @l 1NRH0USHRAANG A BRCORGURPRGT ON
angl ed toward said adjacent endwal |l of the housing, and second air

def | ect or neans extiengdudgsi ancenllargell thenphemimwbiighbéef freemacddbcbérgdie
sidewal | s adj acent éugtlg"tjt fséaracggrf rp%csnsg.gg St?xg‘gggh patlxgz QJlower and filter
5 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.

10 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-

15 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.

20 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

25 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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di agonal |y oriented corners, said second deflector means having a first
portion spaced from an adjacent endwal| and a second portion angled toward _
sai d adjacent endwal |, whereby as air is directed generally radially
outwardly with respect to the first baffle, airfloww |l be directed by
said first and second defl ector neans amaysfron1said first and second

di agonal ly oriented corners. According to the invention in a third
aspect, there is prgndgde prapkets JRurdme cgeted epperatireliofersdidAg the

housi ng havi ng opp03|te SI IIs and .o dwal | o fine f|r ]
second corners, an t?ptp?err % A rer “6o$tig%nm@%%n\g%%u§f%€ § eefl ni n% an 99

interior plenum chamer, %ém»@:szomal Péadlafisnirngatiiod Rhet aafperd hes . pl enum
chanber and an opening formi ng a discharge outlet fromthe plenum chanber,
a blower neans for dir eé‘ben'gc‘m# &%6r émﬂ-%éesf it élenﬁéa% HEE 9igt (s ftméinshigy

rotating the blower, means, | ter nt e nber
first bgffle avi ng *oSpos| ?ge i'fed &n 5?)%5)1“5‘1 or@ﬁéyﬁ%ﬂrﬁ%gggﬁ Fg?‘ﬁefh%a

pl enum chanber bet weencHdie ity eficvae eatbst RLtht tite elsito®f atiive bafk{te
bei ng spaced fromthe endwall of the housing, and the bl ower neans and
first baffle direcFrHgraref Fhrv natong*a Proided FBTRNYD (BWELectRECabobine

corner, the i mr ovggeRL £ Sk0g, bl lspSknflel L RChOLEANS SKRCOOIAD of

|nmardly of the plenumc rom i rstsi ousI fg
adj acent to but spamednéu®ing.he first corner, said first deflector neans
having a first portion

10 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

15 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 d*rected in opposites
directions toward the endwalls 23 from which the air passes
through the air passageways 54 below the baffle and toward

20 the ocutlet 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

25 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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spaced fromthe endwal |l of the housing and a second portion angled toward
the.endwal | of the housing and a second air defl ector neans extending
i nwardly of the plenum chanber fromthe other sidewall adjacent to but

spaced fromthe second corner, said second deflector neans having a first
portion 2c  spaced fromthe endwal |

and a second portion angled toward the endwal |, whereby as air is directed
outwardly with respect to the first baffle, airfloww |l be directed by
said first and secofeherf Weddsr %aﬁbea\wsﬁWm%i GhﬁFr stliandisemambing

corners. The p esenqﬂlnve tion is_directed t i ltrati n, un| whi ch
i ncl udes a rect angu‘lg?i"fn%t‘efmna haA ﬁbrﬁbﬁ) E% Sﬁoﬁmé’r? Bp oS
sidewal I s, and opposéfkeendddhy S.aiEBRaPgUIE] NQ ﬂiﬁiﬁd&&&aﬁ@ Idhts&%ltgr LN

chanber in which a bl ower
provided as necessary.

5 | 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

I1o 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

15 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

20 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

25 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

i




IS mounted so as to draw air through an inlet in the
upper portion of the housing. An internediate or first baffle is nounted.

wi thin the housing so as to assist the blower in directing air radially

wi thin the pl enum chanber toward the endwalls of the housing. In the

preferred enbodi nent, the bl ower is mounted on isolators which include

soft rubber 1ike conponents for danping any j¢vi brati on between the notor
brackets which suspend the

10

i5

- 20

25

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 the 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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rmfof and the upper portion of the housing. Afilter is provided bel ow the
first baffle so that all air passing around the ends of the first baffle-

passes therethrough before passing through a discharge outlet in the
bottom portion of the housing. In the preferred enbodi ment, the first
baffl e includes a depressed central portion and upwardly and outwardly
extendi ng endwal | s and upwardly and out war dily ext endi ng sidewalls. A sound
ref.l ecting plate i eiphapaththekbivtdney bhdwetr faitly Aowheoisr esdediaraaiao as

to re-direct sound. directed toward the baffl fromthelbl ower . . In
order to prevent tufBeIent ESMAVEBW PecadERL &O] Fyctengular contiguration

of the housing, the airflow pattern developed by the
rotational blower or fan will cause a build-up of
5 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
10 portion of the air being discharged 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
15 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
20 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
25 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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excessive pressures and to reduce operating noise characteristics of the
unit, deflector plates are nmounted in spaced relation fromeach of the
corners of the housing and between the first baffle and the upper portion
of the housing. Again, in the preferred enbodinent, a first pair of

defl ectors are nmounted adj acent to but spaced froma first pair of

di agonal corners of the housing so as to diZect air flowing toward the

corners inwardl y towar chE rx]%-direc:t the air which is flowing towa‘i‘d 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
5 81' of the intermediate vaffle. The deflectors B4 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
10 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
15 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

20 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

25 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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endwal | s fromwhich the air is re-directed toward the filter. These first
defl.ectors are generally inperforate. The first corners are those in
which a greater pressure is created due to a greater portion of the
airflow noving nore radially with respecysto the corners by the bl ower
and first baffle. The pressure developed in the opposite diagonal corners
is |l ess probably dwebkossemermdt rdse aifr thel rgrdicectad by thecsiaew | s of

t he housing toward the corners where such dlée%%ed ajr mxes wth air
moving radi al |y t SWEFATERFPEFPREPRES 82 ang 83 hdPBalPTudrapbhi i Aase

defl ectors are noyat eghe WaiAi feihephQUSiRg a6 acgat d;qetg%rép%%edagariom t he

0pp0$|te

reducing noise and vibrational levels. It is preferred

5 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.housing which could create

adverse turbulence. Each deflector 88 has a first portion

89 which is secured to the sidewall of the housing or the

10 adjacent flange 71 of the first baffle. A sacond portion

90 of each deflector extends angularly toward the adjacent
endwall of the housing.

To further reduce the noise level of the blower and

filter assembly, a plate 92 is placed ovar the insulation

15 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

upper surface. In this respect, the plate is made of an

aluminum or smooth plastic material. Although the plate is

20 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

the Dblowar hub 47. The plate is provided as a sound

reflector. In many circumstances, cdue to the shape of the

25 | 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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di agonal 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 noving air as well as the airfl ow al ong
the adjacent sidewall of the housing toward the adjacent endwall and away
fromthe corners, but also allow sone air te flow through the openings

provi ded therein. The orientation and length of the first and second
pai rs of deflectors malt BaCPIaneReRties, e healel Lestercfas té‘epb%wftm an@hi ch

s angled tovard the, pdl ageplugiwgll QL LIS 10UST Mk enoue b | s theretor

anot her object of e presen iI“nvernti on to rOV|de a conp
filter assenbly whhsfuégnzyrumﬁﬁu%&rasakaéﬁsfgwedﬁSUse9tamgcﬁﬁgé&iéxaﬂébv

tovard allowing the endwalls of the housing to re-direct air
5 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,

10 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

15 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

20 thg endwall of the housing. In a like mannex, 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 adjacent

the corner of the housing adjacent deflector B88.

TN



the bl ower and V\:h.l_—CT‘l_I—S positionedgenerally in axial alignment with

respect to the bl gmg’ummm,mﬂu Mu& ng of the air filtration apparatus.
8 Wen the brack 3’ on the isolators 40, the notor and
brackets will be suspendéd f'r ofn the danpers<45. Thus, the notor and
brackets float on the danpers 45. Thé notor 46 includes a central

drive shaft whi ch
' VE 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
5 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,
10 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
15 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
20 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 air deflector means eftending inwardly of the
plenum chamber from each of the sidewalls adjacent to but
25 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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IS connectedtoac n47 of the blower 28 so that the
bl ower rotates vm'th Mﬁmm shaft. Power to the notor is provided.
through an electric roma junction box 50 which is nounted to
the cover of the housing. Mounted i mgeriorly of the plenum chanber
is a first or internediate baffle 52 which extends between the sidewalls

22 of the housinglowed wkareh rve abe wikbk e dirkotefhby satewaltst adf th

reference to FIGS. 3 a(? é f‘)ihe baffl e |ncIu es op g;l te ends 53 which are
spaced fromthe eRg®&rfs%® %'?t"trhé“ef%’ﬁs@ﬁ”ﬁyscrﬁg‘ ts% orTh=&itr 354 SSRARSY s

54 around the endgspfstde falbheiy BABhEadBURersdi I bEI NG

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

5 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.

10 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
15 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,
20 .insulation means covering said bottom wall and said sloped
endwalls, and a plate mounted to tne insulation in

overlying walationship to said bottom wall.

i



directions toward

di scharged fromt he d| rected in opposite

the endwal Is 23 fro Mlﬁ I! iﬂjl‘ﬂm !ﬂsses t hrough the air passageways 54
bel ow t he baffle and et 25 in the. housing. Mount ed
wi thin the pl enum chanber beI ow the first _ baffle is an enlarged filter 60

t hrough which air passing through the housi ng nust pass before being

di scharged from the, opefidigapgdratusIt®e fEhash 60 dns Preher ahb Y v@alblkor
efficiency particulate filter, commonly referred to as a HEPA filter,
whi ch is capable of r@%ﬂmgtMr bie\@s wa-:xm ninekudes ra omofes, nimeroAs for

larger. It is preferred that the |Ith unted so_that it is sealed
with respect to the koG unting saJ& moto JH%OL51HQ. saild mounting means

including at least one bracket mounted to the motor and
5 isclator damping means mounted between said at least one

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
10 generally concave in configuration, said second baffles
being 6rientéd 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

15 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
20 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

Fh

rectating tha blower means includes a motor, means for

mounting said motor to the upper portion of the hcusing,

eet Has Been eﬁaced
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6 FIG 5is a perspectlve view of a first air deflector plate of the

present invention. unl a perspective view of a second
perforated deflec %D ﬂ'mﬂnpresent i nventi on. FIG 7 is a
per spective view of *a hotlor § sdl ator utilized to support the notor to the
housi ng of the present invention. FI® 8 is a perspective view of a

sound reflectin
g 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

5 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 <thereof, each of said second baffles being
10 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
15 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

20 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

This Sheet Has Been Re; laced

(M




e —————

plate utilized with the {i f of the present invention.
DESCRI PTI ON OF THE ﬂ EEAW The present invention is
difected to conpact i eney air filtration units of the type which

* . . . .
are normally constructed to be suspended or,pnstalled froma ceiling in
an encl osed area or fromthe upper portion of an enclosed or

sem -encl osed work éﬁé&ﬂ:&n-withAanpéﬁéﬁizg@ddeﬁtr{iﬂgt Hheid it IHeH Bhd plenum
filtration units is disclosed in United States Patent 4,560,395 to Davis,

the contents of whiebamame andcen pepatiow foraing by distharge @utlet L£ilint Khe

continued refer encepigm.t\mh%hgi;n yrpgafki) ubgeers’metarx]xes for directing air from the
inlet tc the outlet, means for rotating the blower means,
5 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
10 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
15 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
20 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
25 baffle, airflow will be directed by said first and second

deflectcr means away from said first and second diagonally

oriented corners.

e
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|rrproverrents of th ““ Lnare utilized with a conbination air
bl ower and filter a g a housing 21 which is generally
rectangular in confi @ur&ti'on havi ng opposi and spaced sidewal I s 22 and

opposi ng and spaced endwal I s 23. The housi further includes an upper

portion or cover 24 whi Chshga%{ﬁ, bﬁ;ﬁrt rmvgbéfair;plfptsg h2ch"Ger’ b3 &Y secona

endwal | s 22 and 23 by conven a8t enier s
7 some instances, tdwefieeter feyndeinclenyald pifuealety Wbt Nogdifings therein

whareby some air pass therethrough.

18. The apparatus of Claim 16 in which said first and
5 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
i0 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
15 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.

20 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

et Has Been Reilaced '

T

¥



' i ncl udes an enl ar ged

si'de and endwal | s | over portion of the housi ng
openi ng 25 whi ch deﬂ@m mllﬂmn Im outlet for air passing through the
bl-ower and filter he housing 21 defines an interior
pl enum chanber 26 in whi ch i"s fouhted a bl ader 28 which is preferably a

centrifugal fan or plower hgvhggch{#grgh%igﬁpgr%faaégal%énofrlﬁngd blades

whi ch are nount ed betwee osIn
general ly radial |y wndwear dheards ofior t ke reetisgl 210t &rbananeaxim A AcQf chhe

bl ower . The bl ower is mounted within the plenum chanber 26 bel ow an
upper inlet openi nd8efter MRENSH fHe EBVRFinthrEhfyhPlower means, a filter

mounted within the plenum chamber, & first baffle having
5 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 Qdirecting airflow along
a first sidewall towaré the second corner, the improvement
10 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
15 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
20 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

25 sacond deflector means extend between said first baffle

i

end rhe uppar portign of the housing.
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which air is |ntr0dueed~LnLQ the plenum chanber. A pre- filter housing 34
i's mounted over them 32 The pre- filter housing includes an

openi ng 35. A conv ﬂ"" ter 36 such as a washabl e pol yuret hane
foamis nounted wi In this manner, all air is pre-

filtered before entering the plenun1chanber 26. A plurality of notor
supporting brackets 38 are nounted to th@&2id 24 using notor isolators 40.
In the enbodiment shown, the notor isolators, as showmn in FIG 7, include

opposi tely orpgnt egnghr aggséa%h%ftafﬂcmamhlm ke WABLAL e§adaPabbcBha
opposi ng plates 43 and 44. The plates are secured on opposite sides of a
freel y novabl éesdkttorzr nidzers oinclibdes- bi pdwpllitggr iodalomanipers 4thahedth
serves to

whereby some air passes therethrough.

~.,
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dahp vibration forces created by a notor 46. The threaded shafts 42 are
secured to the brackets 38 and the |lid 24. w th great
efficiency and at fairly | ow noise and vibration |evels. However, because
of the rectangular configuration of the housing, the airflow pattern
devel oped by the rotational blower or f wi |l cause a build-up of

turbul ence and pressure in the interior ners of the

IMPROVEMENTS IN ATR BLOWER AND FILTER ASSEMBLIES

ABSTRACT OF THE DISCLOSURE

Canpact blower and filter assemblies for providing clean air to
work place and other enclosed enviromments wherein the blower (28)
cooperates with an intermediate baffle (52) to direct incaming air
radially outwardly toward opposite endwalls of the assembly housing
after which the air flows downwardly across and through a filter
elaerent (60) which closes the discharge end of the housing. The
intermediate baffle is .generally rectangular in configuration having
four corners adjacent which are disposed angled deflectors, (84, 88)
which direct air inwardly with respect to the corners of the housing
as the air passes toward the filter and which incorporates a plate (92)

which reflects blower noise.

Fig 3.

4 _—
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e
housi ng. By way of example, in FIG 2, the rotation "R' of the fan is
counter clockw se 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 discharged fromthe bl ower adjacent
the ends of the baffle will flow over the ends of the baffle and toward
the filter, as is shown by Arrow Al . err, a significant portion of the
air being discharged along the end 1{ fons is directed generally toward a
first pair of diagonally oriented corners 80 and 81 of the housing, as
shown by Arrow A2. Air which is forced outwardly toward the sidewalls of
the housing will devel op

Sheet Has Been Repl ced
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a-flow along the sidewalls toward the interior and opposite diagonally
oriented corners 82 and 83 of the housing, as shown by Arrow A3, even

t hough a portion of the air will develop a radial flowtoward the corners
and the air passageways 54 at the ends 53 of the first baffle, as shown
by Arrow A4. Because of these operational characteristics, a greater
pressure is developed in the first diagonal corners 80 and 81 than in the
corners 82 and 83. In corners 82 and 83, the airflow A3 will re-direct
sone of the airflow A4 toward the acj?)/e\g’( endwal | .
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9 inner walls of the housing so that all air passing downstream of the
first baffle nust pass through the filter before being discharged.
Appropriate gaskets my be provided as necessary. In the

enbodi ment shown in FIG 2, air passing around the ends of the first
baffle is further directed and diffused by a pair of opposing sonmewhat
concave secondary baffles 62 which are nounted to or spaced fromthe
endwal | s 23 and whi ch extend across thj*/j/gl wi dt h of the housing
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between the sidewal | s"22. As the secondary bafﬁl?ﬁi’a‘rcé_;tismngmdt..émcp@zé{%
or U shaped, .t heyTt{\{i i Ef Tl fshwar thpd o8 @spdged 22

: ped, . bleet3HL HEn Repidcat [li rect: the .
"better distribute rough the downgt BcBumwfitd(ber p£ed ../ to agE@..?
reduce vi bration an‘ gl ; \ noi se created bE’AEdwacmvaf@egmgqggghgg@g-_—
housi ng, a | ayer of terial 61 may|{be adhesively or,pthﬁéfdggh
secured to the surface of each of the sgcondar B‘?& iR ﬁ 1
further diffused by providing air diffusion scr ey

bet ween the | ower pOFYBRONEMENTSHEN ARRFLOWER AR FHIER | A5SEYELIRY t he secondary
baffl es 62. The diffusion scgpeeRsn P6# | PE I NvEREEef a netallic or
plastic material having a pl ura@y‘%‘b‘%%—?mﬁmni ngs

Field of the Invention

al
} n"tuaﬁt"‘: ---------- t

- a

5

This invention 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 another and are separated 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 toward the filter.

History of the Related Art

United States Patent 4,560,395 to Davis discloses a
compact blower and filter assemblies which are used to
purify air in an enclosed envi:;:amnent. The air filter
units ,'may be ceiling mounted or mounted to the upper
portion of work statioﬁs or work cabinets. Each unit
includes a generally .rectangular housing in which an
internal blower directs incoming air outwardly toward the
ends of the housing. An internal baffle assists in

directing the air toward the end of the housing after which

THIS SHEET HAS BEEN
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tal nmesh.may}afso be utilized. The screens extend

tej vi bration and |se
. %0 sound i nsul ati on naterlal 65 is
he €over. Wth conti nued

reference to FI GS¢nd and 4s t@erbetédetoward a discharge from the housing

through a filter.

Although this type of blower and filter assembly
operates comparably quieter 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.

It has been observed through wvarious tests, 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 the 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.

SUMMARY OF THE INVENTION

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 operates 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 sidewalis, and opposing endwalls. The
housing defines an interior plenum chamber in which a

blower is mounted so as to draw air through an inlet in the

[y &
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. bottiom wal |l 69 which i d

52 includes a central REMM&NM&&EE%! defined by a pair of opposing
inclined sidewalls 61 8. The Trecessed area includes a
yjluire or rectangular. Each tapered
sidewal | 67 term nat e geperal ly horizontal |edge 70 which
extends Dbetween the ap upper flange 71 which extends
general |y parallel tq the sidewalls of t h& housi ng and which nay be

secured to the housim b convent op fasteners or % wel di_n
reduce noi se and YPBFAt i ST T4k *hd g%r998ﬁ§n§3 ypd tﬁ§m§ﬁ8ﬂ§ﬁl§”%8f%ﬁﬂt

bot t Il 69 of first baffl th d | at
mator 18l 72, ThERLERB0dN Attt PR AT et and, SRoRsc ShorARF W Tt
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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 ends of the first baffle passes therethrough
before passing through a discharge ocutlet 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 blower.

In order to prevent turbulent airflow, reduce locally
excessive pressures and to reduce 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 corneré of the housing so as to

direct air flowing toward the corners inwardly toward the



i nsul ation material. The baffle is preferably forned of an al um num or
other' metallic material although plastic materials may be utilized in sone
I nstiances. Wth specific reference to FIG 2, the blower 28 is of a
size to be received within the recessed portion 66 of the first baffle so
that a portion of the blades extend above, the baffle toward the inlet
opening into the plenum chanmber. The upper portion of the blower is

preferably, subsuRalietily LN Dehge Laver sulaceol b (s atien
having the gener@lllq:@}f_l g‘fhéglaoglﬁ‘g%sdgﬁieggggy bed §BRL2LE 1y 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 the 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 flow 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 blower and filter assembly
which incorporates a plate for reflecting noise back toward
the blower and which is positioned generally in axial
alignment with respect to the blower within the housing of

the air filtration apparatus. REPLACEMENT SHEET
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REPLACEMENT SHEET _ 11 with great efficiency and
at.fairly I ow noise and vibration |evels. However, because of the
rectiangukar configuration of the housing, the airflow pattern devel oped by
the rotational blower or fan will cause a build-up of turbul ence and
pressure in the interior corners of the gﬁusing. By way of exanple, in
FIG 2, the rotation "R'" of +the fan is counter clockw se as indicated by

the arrow.  Therefor e’Itanfjs V\y I%u%‘%ﬁ%&:f io(b jre%fte rc?f]c‘@héop'::.*legntl ﬁ'{%nélticﬁ? 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 suppoft 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 air turbulence and locally excessive pressures
from being developed 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 wutilizing the

improvements of the present invention relative to the first

baffle and housing. ' REPLACEMENT SHEET
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airt is being discharged by the blower as it rotates, a pof
" "bei ng discharged fromthe blower adjacent the ends of the
"oven thesiends of the baffle and toward the filter, as is 9

. REPLAGEMENT SHEET

bgffle w |

hqw #y0CT

Al . However, a significant portion of the air being discharded alon

end portions is directed generally towarg a first pair of
oriented corners 80 and 81 of the housing, as shown by Ar
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though a portion of the air wll develop a radial flow toward the corners

and the air 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 frém a
ceiling in an enclosed area or from the upper portion of an
enclosed or semi-enclosed work station. A preferred
structure for such air filtration units is disclosed in
United States Patent 4,560,395 to Davis, the contents of
which are incorporated herein by reference.

With continued reference to the drawing figures, the
improvements of the present invention are utilized with a
combination air blower and filter assembly 20 having a
housing 21 which is generally rectangular in configuration
having opposing and spaced sidewalls 22 and opposing and
spaced endwalls 23. The housing further includes an upper
portion or cover 24 which may be removable mounted to the

side and endwalls 22 and 23 by conventional fasteners. In



passageways 54 at the ends 53 of the first baffl’e, as shp 1y —At-O-
Because of these operational characteristics, a greater}pf gﬁcSﬁﬁjigb

devel oped in the fist diagonal corners 80 and 81 than ip e 82
and 83. In corners 82.and 83, the airflow A3 w || re-dire sone of th
toward the adjacent endwall. 7 13
To re-direct the air which is flowing toward the first

airflow A4
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some instances, the cover may be 1ntegrally formed with the
side and endwalls. The lower portion of the housing
includes an eglarged opening 25 which defines a discharge
outlet for air passing through the blower and filter
aséembly.

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 bladeé are oriented general;y radially outwardly from
the central rotational 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-
filter 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 1id 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-likg cylindrical damper 45 which serves to
damp vibration forces created by a motor 46. The threaded

shafts 42 are secured to the brackets 38 and the 1id 24.
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The motor 46 includes a central drive shaft 48 which

is connected to a central hub portion 47 of the blower 28

- so that the blower rotates with the motor drive shaft.
Power to the motor is provided through an electrical line
49 from 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 secured 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
around the ends of the baffle. In this manner, air being
discharged from the blower 28 is directed in opposite
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 chamber below the first
baffle is an enlargéd filter 60 through which air passing
through the housing must bass before being discharged from
the opening 25. The filter 60 is preferably a high
efficiency particulate filter, commonly referred to as a
HEPA filter, which is capable 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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I mpacting turbulently against the corners 80 and 81 ofjt

significantly reducing pressure in the corners and thu
~vibratior previously experienced in the operation of-isijmi|ar blower gn
assenblies. = As shown, the second end portion
are angled fromthe adjacent sidewall tgward the adj
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sone air to pass through the deflectors while sonme of the air 1s deflected

before being discharged. Appropriate gaskets may be
provided as necessary.

In the embodiment shown in FIG. 2, air passing around
the ends of the first baffle is further directed 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 fhe housing
between the sidewalls 22. As the secondary baffles are
somewhat arcuate or U-shaped, they will serve to re-direct
the airflow inwardly so as to better distribute the airflow
through the downstream filter 60.

To reduce vibration and the level of noise created by
air moving through the housing, a layer 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 extend between the lowei portion of the intermediate
baffle 52 and the secondary baffles 62. The diffusion
screens are preferably made of a metallic or plastic
material having 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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angul arly away fromthe adjacent sidewall of the housing} {ln.this nmanneq,
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the airfloww |l ‘be re-directed away fyjpom the corners
housi ng while sonme of the air will pass through the def
reduci ng noi se S@dngdi Bnauilerrilon enafexiall t63 siprpteviddd whahgt dee inner
defl ectors permt some of the air to pass therethrough so as to prevent

t he buil d-up ofS@R{aeacafinthe cover.

With continued reference to FIGS. 3 and 4, the baffle

2 and 83 of the'

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 69 which is generally
square or rectangular. Each tapered sidewall 67 terminates
in an upper generally horizontal ledge 70 which extends
between the endwalls 68 and an upper flange 71 which
extends generally parallel to the sidewalls of the housing
and which may be secured to the housing by conventional
fasteners or by welding.

To reduce noise and vibration, the end portions 53,
tapering endwalls 68 and bottom wall 69 of the first baffle
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 material although plastic
materials may be utilized in some instances.

'With specific reference to FIG. 2, the blower 28 is of
a size to be received within the recessed portion 66 of the
first baffle so that a portion of the blades extend above
the baffle toward the inlet opening into the plenum
chamber. 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 configuration thus far described operate
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relatively non-interrupted or snooth upper surface. In this respect, the

plate is nmade off athe housing, the airflow pattern developéd 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 discharged 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 pértion of the air being discharged
along the end portions is directed generally toward a first
pair of diagonally oriented corners 80 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, as
shown by Arrow A3, even though a portion 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 A4.

Because of these operational characteristics, a
greater pressure is developed in the fist diagonal corners
80 and 81 than in the corners 82 and 83. In corners 82 and
83, the airflow A3 will re-direct some of the airflow A4

toward the adjacent endwall.

69 of the recessed area 66. The pPate
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alum numor snmooth plastic material. Although the plate J spepfi NYS SHEET
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-rectangular in configuration, other configurations may
opening 93 is provided centrally of the plate in order {ofprovide
cl earance for the blower hub 47. The plate is providefl hsOA Q6T 8996
reflector. In many circunmstances, due ¥o the shape of th bl ower, when
bl ower rotates, it acts |like an audio speaker and sound|is directed
downwar dl y al ong Afios rA-Airetie theaadr dghich | st tfl awiag dauanddhebfin
the sound generated by the bl ower.
corners of the housing, a pair of angularly oriented

1Y%

imperforate deflectors 84 are mounted so as to extend from
the sidewalls along the diagonally oriented corners 80' and
81' of the intermediate baffle. . 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 £from
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 operatioﬁ of similar blower and filter
assemblies. As shown, the second end portions of the
deflectérs are angled from the adjacent sidewall toward the
adjacent endwall of the housing.

A second pair of air deflectors 88 extend along the
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 therethrough which allow some air to pass
through the deflectors while some of the air is deflected
angularly away from the adjacent sidewall of the housing.

In this manner, the deflectors 88 function as diffusion
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assenbly may be utilized without the secondary baffles o OI T TUSer—scT
premi ously di scussed thereby " allowing the endwalls of th hogg!ggﬁgﬁ?e
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re-direct air _
however, the deflectors previously disckissed are utilize
turbul ence and resulting vibration resulting fromair fljow béeing directed
to the cornersmembelrs msthat most df theli sipfloe thHalf GEoPe : ;
manuf acturer have utilized variations of the conpact bl ower

i NSt ances,

toward the downstream filter. In thes enbo

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 to pass
therethrough so as to prevent the build-up of any vacuum in
the corners 82 and 83 of the housing which could create
adverse.turbulence. Each deflector 88 has a first portion
89 which is secured to the sidéwall 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 reduce the noise level of the blower and
filter assembly, a plate 92 is placed over the insulation
covering the bottom wall 69 of the recessed area 66. The
plate is preferably not coveréd with any insulation
material but has a relatively non-interrupted or smooth
upper surface. In this respect, the plate is made of an
aluminum or smooth plaétic material. Although the plate is
shown as being rectangular in configuration, other
configu:ations may be utilized. An opening 93 is provided
centrally of the plate in order to proéide clearance for
the blower hub 47. The plate is provided as a sound
reflector. In many circumstances, due to the shape of the
blower, when the blower rotates, it acts like an audio
speaker and sound is directed downwardly along Axis A-A.
The plate 92 reflects the sound thereby muting the sound

generated by the blower.

ns
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and filter assenblies disclosed in United States Pat nBEP%cg@é%Q%'.EE\marei n.
air is directed toward only a single endwall of theffiflter unit. In}jthese

i nst.ances, the first baffle includes only one end whi ¢h G4 QCRM f{ ofn an

adj acent endwal | to define an air passageway such as escri bed abovg &t
54. In these instances only a single flector plat ' 2
defl ector plate 88 would be wutilized adjacent the opposite corners oftthe
housing and bet weert tdienard v doted',i aat sBabf ERsPhheds! StERABEHE0ANh4t he
endwal | of the housing. In a like manner, both the deflectors 84 and 88
woul d extend tfietet t besembly Imsp aR teipif¥entwitidri kiep ebcBhaasy €
in the corners adjacent the deflector 84 and to allow a diffusion of air
adj acent baffles or diffuser screens previously discussed thereby

allowing the endwalls of the housing to re-direct air
toward the downstream 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 an
adjacent endwall to define an air passageway such as
described above at 54. 1In 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 manner, 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 adjacent

the corner of the housing adjacent deflector 88.
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| ower portion, the housipg defining an intefigr plenum
WE CLAIM:
1
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 aﬁ 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, a blower means mounted within the plenum chamber,

means for rotating 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 filter means, the ends of the first
baffle being spaced from the 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 sidewalls of the housing adjacent'
to but spaced from the first pair of diagonally oriented
corners, said first deflector means having a portion angled
toward an adjacent endwall of the housing, and a second
pair - of air deflector means exXtending 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 a portion angled toward

an adjacent endwall of the housing, whereby as air is

directed generally radially outwardly with respect to the
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and the filter neans, the ends of the first baffle being s
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airflow along the sidewalls ‘toward the second pair of diagonally orlen
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deflector nmeans extending inwardly of the plenum chanber fromeach of the

sidewal | s of thePR&uSi o§ ddjpgoeaflly 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 between said

baffle and the upper portion of the housing.

4, The apparatus of Claim 3 in which each of said first
and second deflector means includes another portion which
is mounted to extend generally parallel to the sidewalls of

the housing.

5. The 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 of Claim 5 in which the first baffle
includes a recessed portion having a bottom wall and
oppositely sloped endwalls and oppdsitely sloped sidewalls,
insulation means covering said bottom wall and said sloped
endwalls, and a plate mounted to the insulation in

overlying relationship to said bottom wall.
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spaced fromthe second pair of diagonally oriented corners, sard-setond
def | ector means.havirhg Gappataeds aed cdibonara! 1an dlarenenduabl ok the
housi ng, whereby as air is directed generally radialTy outwardly Wt
respect to therotating 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 motor and

isolator damping means mounted between said at least one

bracket and said housing.

8. The apparatus of Claim 7 in which the housing further
includes second baffles mounted adjacent each 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 filter

means.

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

a 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,
insulation means covering said bottom wall and said sloped
endwalls, and a sound reflecting plate mounted to the

insulation in overlying relationship to said bottom wall.

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

mounting said motor to the upper portion of the housing,
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and isolator damplng 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 said 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 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 filter

mneans.

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
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
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4. The apparatus of Caim3 in which each of said first cﬁEﬂrégErMEN SHEE
defl ect or nmeans incl udes™ another—ﬁeFtlon which is nounted fo} extend
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.of daim3 in whic !m m each of said first angd pecond
- defl ector neans are sp&céd *#remene endwad | s of the housinp. 6. The
apparatus of Claim5 in which the first baffle i ncl udes a

having a bottom Waldmi¥ld with an opening defining an inlet into the plenum

chamber and an opening forming a discharge outlet from the
plenum chamber, a blower means for directing air from the
inlet to the outlet, means for rotating the blower means,
a filter mounted within the plenum chamber, a 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 endwalls of the
housing, and the blower means 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
plenum 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 air deflector means extending inwardly
of the plenum chamber from each of the sidewalls adjacent
to but spaced from the second pair of diagonally oriented
corners, said second qeflector means having a first portion
spaced from an adjacent endwall and a second portion angled
toward said adjaceht endwall, whereby as air is directed
generally radially outwardly with respect to the first
baffle, airflow will be directed by said first and second
deflector means away from said first and second diagonally

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

whereby 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 mounted to the insulation in

overlying relationship 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

brackets and said housing.

21. In an air purification apparatus including a housing
having opposite sidewalls and on endwall which define first
and second corners, an upper and a lower portion, the

housing defining an interior plenum chamber with an opening

defining an inlet iatanxhs~plenum—eh§mber and an opening
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18. The apparatus of Claim 16 i'n which said first and second deflector

means extend f
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blower means for directing air from the inlet to the
outlet, means for rotating the blower means, a filter
mounted within the plenum chamber, a 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, and
the blower means and first baffle directing airflow along
a first sidewall toward the second corner, the improvement
comprising, a first deflector means extending inwardly of
the plenum chamber from the first sidewall of the housing
adjacent to but spaced 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 second air deflector means
extending inwardly of the plenum chamber from the other
sidewall adjacent to but spaced from the second corner,
said second deflector means 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 and

second deflector means extend between said first baffle

and the upper portion of the housing.
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20. . The appar at us -of—Gai-m 16..i.n_whi ch the neans for rotating the bl ower
means i ncl udes a s for nmounting said notor to said upper
portsi on of the h @QE’“"WH ting nmeans including brackets nounted to
the motor  and is ans ‘mount ed between each of said
brackets and sai d housi ng. In an air _purification apparatus
i ncl udi ng a housi ng having opp05| te sidewd¥ls and an endwal | which define
first and second corners, an upper and a | ower portion, the housing
defining an i nte3or plmnurapﬁamﬁms wiotth ababtpern2g irdefuhiidyy aaiidn ekcontio
t he pl enum chanber and an openi ng

deflector means includes a plurality of openings therein

whereby some air passes therethrough.
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18 said nounting nmeans including brackets nounted to the notor - and

. i solator danpi ng neans nount ed between each of said brackets and said

.- housi ng. - 12. The apparatus of Caim11l in which said first and second
: defl ector neans extend between said first baffle to the upper portion of
the housi ng. 23

IMPROVEMENTS IN ATR BLOWER AND FILTER ASSEMELIES

ABSTRACT OF THE DISCLOSURE

Campact blower and filter assemblies for providing clean air to
work place and other enclosed environments wherein the blower (28)
cooperates with an intermediate baffle {52) to direct incoming air
radially outwardly toward opposite endwalls of the assembly housing
after which the air flows downwardly across and through a filter
element (60) which closes the discharge end of the housing. The
intermediate baffle is generally rectangular in configuration having
four corners adjacent which are disposed angled deflectors, (84, 88)
which direct air inwardly with respect to the corners of the housing
as the air passes toward the filter and which incorporates a plate (92)

which reflects blower noise.

REPLAGEMENT SHEET
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13. The apparatus of Claim12 in which the housing further includes second
baf fl es nmount ed adj acent each of the endwalls thereof, each of said second
baf f| @s being generally concave in configuration, said second baffles

being oriented so as to deflect air flowfromthe first baffle inwardly of

t he pl enum chanber and toward the filter neans. 14. The apparatus of
Claim12 in which each of said second deflector neans includes a plurality
of openings therein whereby sone air Egiigi t her et hr ough. 15. The
apparatus of claim14 in which the fil ans is
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a HEPA filter. 16. In an air purification apparatus including a housing
“having opposite sidewalls and opposite endwalls which define a first pair

."of diagomally oriented corners and a second pair of diagqg riented _
- corners, an upper and a |ower portion, the housing defi nifnQREPPACEMENT SHEET

pl enum
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- chanber with an opening defining an inlet into the plenum ¢ -
-opening formng a discharge outlet fromthe plenum chanber; NTeSHEET

. for=directing air fromthe inlet to the outlet, nmeans for rot{at-i ng the

" blower neans, a filter nounted within the plenum chanber, fli rgi r?%%

havi ng opposite sides and ‘opposite endsng?d ed within the jplfenum ¢
between the inlet and the filter, the e of the baffle b¢i rmr-spaced—+r

the endwal I s of the housing, and the bl ower. means and first baffle

directing airflow al ong sidewal I s t e S¢cond p
F%I ng, a ﬁé«%’n rst

di agonally oriented corners/ the inprov
defl ect or neans e%@-ndg n nwardly of the nu anber fr ch of the
sidewal | s of the housing: 66\ 777 ?ah
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.adj acent to but spaced fromthe first pair of diagonally
said first deflector -means having a first portion spaced
endwal | _ of the housing and a second portion angled toward
endwal | of the housing, and second air deflector neans ex
of the plenum chanber from each of the sidewalls adjacent
fromthe second pair of diagonally orignted corners, said

REPEACENA SHEET
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p but spaced
e€cond defl ector

means having a first portion spaced from an adjacent endwal |l __and a-secef

portion angled toward said adj aERrBLOGERIND FILTHReARIIYBRESair -is directed

generally radially outwardly ﬁjtg rgzgesé &gEthVEkQ§BN baffle, airflow

be directed by said firs

Field of the Invention

This invention 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 p.roximity to
one another and are separated by an intermedi;te 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 in;termediate baffle and
walls of the housing which deflectdrs 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 ba;ffle and toward the filter.

History of the Related Art

United States Patent 4,560,395 to Davis discloses a
compact blower and filter assemblies which are used to
purify air in an enclosed enviz.'onment. The air filter
units may be ceiling mounted or mounted to the upper
portion of work statio;'ls or work cabinets. Each unit
includes a generally rectangular housing in which an
internal blower directs incoming air outwardly toward the
ends of the housing. An internal baffle assists in

directing the air toward the end of the housing after which



defl ector nmeans away fromsaid first and second di agonal |y or]RERLAGEMENT SHEET

corners. 20 17. The apparatugd dqf Caim 16
in which each of said second deflector nmeans includes a plurglijtyqgfJuL 1998
openi ngs therein whereby sone air pass thgrethrough. 18. Thgq apparat us
of Claim16 in which said first and seco defl ector neany *extemnd

‘from adjacent corner portions of said first baffle to the ypper portion
of the '

the air is directed toward a discharge from the housing
through a filter.

Although this type of blower and filter assembly
operates comparably quieter 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.

It has been observed through various tests, 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 the
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.

SUMMARY OF THE INVENTION
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-operates with less noise and vibration
than previously possible.

According to the invention in a first aspect, there is
provided 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, a blower means

mounted within the plenum chamber, means for rotating 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 filter



» i *y
heusi ng. 19. The apparatus of Claim116 in which the fir gﬁggﬁffyﬁﬁﬁ?SHEET
i ncludes a recessed portion having a bottomwall and opposijtgly sl oped
endwal | s and oppositely sloped sidewalls, insulation meansjcqvet@niiisaosh
bottom wal | and said sloped endwalls, ang a plate nounted g§ojthe
insulation in overlying relationship to 8 d bottom wal | . 20—Fhe
apparatus of Claim16 in which the neans for rotating the Bl ower neans

| ncludes @ MRLOL, PRE"EnkS"of "PHE' kYT bY e TRk Obel Ay SBhHoURPELHOERET O
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
sidewalls of the housing adjacent to but spaced from the
first pair of diagonally oriented corners, said first
deflector means having a portion angled toward an adjacent
endwall of the housing, and a second pair of air deflector
means extending 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 a portion angled toward an adjacent endwall of the
housing, whereby as air is directed generally radially
outwardly with respect to the blower means, the air will be
directed by said first and second deflector means away from
said first and second pairs of diagonally oriented corners.

According to the invention in a second aspect, there is
provided in an air purification apparatus including a housing
having opposite sidewalls and opposite endwalls which define
a first pair of diagoﬁally 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
opening defining an inlet into the plenum chamber and an
opening forming a discharge outlet from the plenum chamber, a
blower means for directing air from the inlet to the outlet,
means for rotating the blower means, a filter mounted within
the plenum chamber, a 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 endwalls of the housing, and the blower means 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 plenum chamber from each of the sidewalls of
the housing adjacent to but spaced from the first pair of
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:
danpi ng nmeans nounted between each of said brackets and saiq Housing.,

21. In an air purification apparatus including a housing hayifg @§p@@#ﬁ@$ﬁ
sidewal I s and on endwal I which define first and second corngr an. upper
and a | ower portion, the housing definiag an interior plenuf chanber with
an opening defining an inlet into the plenum chanber and an*eperihg
REPLACED

‘sai d nmounti ng neans including brackets nmounted to the notor é@u ;ﬁ' ‘“q;irc‘[r Sﬁ@ﬂ‘

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 air deflector means
extending 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 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 deflector means away from said first and second
diagonally oriented corners.

According to the invention in a third aspect, there is
provided in an air purification apparatus including a housing
having opposite sidewalls and on endwall which define first
and second corners, an upper and a lower portion, the housing
defining an interior plenum chamber with an opening defining
an inlet into the plenum chamber and an opening forming a
discharge outlet from the plenum chamber, a blower means for
directing air from the inlet to the outlet, means for
rotating the blower méans, a filter mounted within the plenum
chamber, a 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, and the blower means and first baffle
directing airflow along a first sidewall toward the second
corner, the improvement comprising, a first deflector means
extending inwardly of the plenum chamber from the first
sidewall of the housing adjacent to but spaced 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 a second air
deflector means extending inwardly of the plenum chamber from
the other sidewall adjacent to but spaced from the second
corner, said second deflector means having a first portion



21 formng a discharge outlet fromthe plenum chanber, a bI'ifuj&§L=&.SE§ET
directing air fromthe inlet to the outlet, nmeans for rotdtijng Bhe bl ower
af 1 Bediavsagy

nmeans, a filter mounted within the plenum chanber, a firs

opposite sides and opposite ends nmounted w thin the plenu )

the inlet and the filter, the ends of thgfC baffl e being sppced fromt

endwal I of the housing, and the blower neans and first barf+e—di-tecting

airflowal g - fIG S Bldal LIRS 4 N6 SHEPBbAA P and fi6 | CBULYE =N
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,

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
housing defines an interior plenum chamber in which a blower
is mounted so as to draw air through an inlet in the



conprising, a first deflector neans extending inwardly o RERH&C el
chanber fromthe first sidewall of the housing adjacentjt]
the first corner, said first deflector nmeans having a f}r
.fromthe endwall of the housing and a second portion angl
endwal | of the housing, and second air deflector neans gx!
of the plenum chanber fromthe other g sidewall adjacent fo but spaced fro
t he second corner, said second deflector nmeans having a first portrorm

spaced fromthe endwall -and a second portion angled toward the endwall,

wher eby as ai FPPE dPPe PFEFREHEEWEP dPYSwPERteL sPRrcthe t bSelrtans 40 . pabe e,

airfloww |l be.directed by said first _and secqnd _defl|ector neans_away
from said firgptgﬁdagéchSXRegs will Ye suspengeg grom Lhe é%mpers 45.

Thus, the motor and brackets float on the dampers 45.

UiORpeaPdC o
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The motor 46 includes a central drive shaft 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 from 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 secured 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
around the ends of the baffle. In this manner, air being
discharged from the blower 28 is directed in opposite
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 chamber below the first
baffle is an enlargéd filter 60 Ehrough which air passing
through the housing must bass before being discharged from
the opening 25. The filter 60 is preferably a high
efficiency particulate filter, commonly referred to as a
HEPA filter, which is capable 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



‘corners. 22. The apparatus of Claim21 in which said flggyLﬁﬁgyﬁgﬁbgﬂg

defl ector -neans extend between said first baffle and the lupper—portton

t he housi ng. 22 23. Thd 4ppaLa
Claim22 in which said second deflector neans includes alpliu gr% 4@53@8
openi ngs therein

0,
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with great efficiency and at fairly low ﬁoise and vibration
levels. However, because of the rectangular configuration
of the housing, the airflow pattern developéd by the
rotational blower or £fan will c¢ause 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 discharged 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 pértion of the air being discharged
along the end portions is directed generally toward a first
pair of diagonally oriented corners 80 and 81 of the
housing, as shown by Arrow AZ2. 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, as
shown by Arrow A3, even thougb a portion of the air will
develop .é radial flow toward the corners and the air
passageways 54 at the ends 53 of the first baffle, as shown
by Arrow A4.

Because of +these operational characteristics, a
greater pressure is developed in the first diagonal corners
80 and 81 than in the corners 82 and 83. In corners 82 and

83, the airflow A3 will re-direct some of the airflow A4

toward the adjacént endwall.



'V\,her'eby sonme_ai r_ passes therethrough.
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17. The apparatus of Claim 16 in which each of said second
deflector means includes a plurality of openings therein

whereby 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 mounted to the insulation in

overlying relationship 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

brackets and said housing.

21. In an air purification apparatus including a housing
having opposite sidewalls and an endwall which define first
and second corners, an upper and a lower portion, the
housing defining an interior plenum chamber with an opening

defining an inlet into the plenum chamber and an opening
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