
-1-                      PAINT SPRAY BOOTH   Background and Summary of the
Invention          The present invention relates to paint spray booths.
More particularly, the present invention relates to a paint spray booth
including a wet scrubbing apparatus for removing paint overspray from the
paint spray booth. 



In paint spray booth operations, excess paint is created which does not
adhere to the object being painted. Such excess paint or paint overspray
must be removed from the paint booth to maintain a proper working
environment and to prepare the booth for subsequent articles to be painted.
Wet scrubbers have proven particularly useful for the elimination of paint
overspray. Wet scrubbers use a scrubbing liquid - usually water - to scrub
paint particles from a stream of paint-laden air exiting the spray-painting
area of a spray booth. Typically, an air stream is passed through the
spray-painting area and is drawn through a floor grating. A water stream
flows beneath the floor grating and impacts the paint-laden air stream in a
scrubbing apparatus.          The scrubbing apparatus should be specially
configured to maximize contact between the water stream and the air stream
so as to provide highly effective scrubbing. Generally, the scrubbing
apparatus is 



designed to atomize the water stream so that maximum surface area is
provided for contact with paint particles in the air stream. The paint
particles impact on the water droplets and form agglomerates which will not
readily return to the air stream.          While the wet scrubber should be
designed for effective atomization of the water stream, other design
considerations must also be met. The atomization of the
-2- 



water stream and its impact with the paint-laden air  stream create high
noise levels. The problem is  exacerbated by the high water flow rate
(e.g., 9.439 m 3/s  (20,000 cfm) for booths of a typical length) and the
high  air speed (e.g., 26.82 m/s (60 mph)). The scrubbing  apparatus should
thus provide means for containing or  muffling noise to reduce the amount
of noise which can  return to the spray painting area of the spray booth.
In addition, the turbulent flow conditions  



conducive to atomization of the water can cause the water  stream to splash
against the surfaces of the scrubbing  apparatus. Some, portions of the
surfaces are contacted  or "washed" by the splashing water, while other
portions  are likely to be left unwashed. Paint particles scrubbed  out of
the air stream tend to accumulate on the unwashed  portions of the
surfaces, forming an undesirable buildup  of paint.     



-3-        US-A-4515073 discloses a multi-stage air scrubbing  apparatus
for removing paint spray from contaminated air,  which is situated below a
perforate floor of a paint spray  booth.   Scrubbing  fluid  is sprayed  to
mix with the  contaminated air and is diverted by two concave baffles in
order to remove the paint spray from the air. 



According to the present invention there is provided  a paint spray booth
comprising a floor covered with flowing  liquid, said floor comprising
means for defining an  elongated longitudinally extended passageway therein
having  an upper entrance opening and a lower exit opening through  which
the liquid flows downwardly as a scrubbing stream,  means for exhausting
air from said booth and pulling a  stream of paint particle laden air
downwardly through said  openings, said entrance opening being positioned
to receive  



the air stream and the scrubbing liquid stream for mixing  in the
passageway to form a mixed stream, the passageway  comprising a pair of
laterally spaced apart, longitudinally  and downwardly extending passageway
walls,       a first longitudinally extending concave plate under  said
exit opening and including a first concave reflecting  surface facing
generally upwardly and positioned to receive  and deflect the mixed stream
exiting the exit opening, and       a second longitudinally extending
concave plate  laterally spaced from the first concave plate and including 



a second concave reflecting surface facing generally
-4-  downwardly and positioned to oppose the first reflecting  surface and
to receive and further deflect the deflected  mixed stream from the first
reflecting surface, the first 



and second concave plates cooperating to define a  longitudinally extending
flow chamber between their  reflecting surface and to define a
longitudinally extending  discharge opening positioned to discharge the
twice  deflected mixed stream from the flow chamber, characterized  in that
at least lower portions of the passageway walls  extend into the flow
chamber so that noise generated by the  mixed stream at the discharge
opening and reflecting from  the second reflecting surface is directed
toward the lower  



portions to reduce the amount of noise returning to the  passageway by way
of the first reflecting surface.                  The present invention
also relates to a method for  removing paint overspray from the above
described spray 



booth. The method comprises the steps of forcing a stream  of paint-laden
air downwardly through an entrance opening  into a passageway and flowing a
stream of scrubbing liquid  into the passageway to mix with the stream of
paint-laden  air to form a mixed stream. The method further comprises  the
steps of flowing the mixed stream along a first concave  plate, flowing the
mixed stream along a second concave  plate, and atomizing the mixed stream
at a discharge  opening to scrub paint particles from the air stream.  



Additional objects, features, and advantages of the  invention will become
apparent to those skilled in                                     -6-   the
art upon consideration of the following detailed description of preferred
embodiments exemplifying the 



best mode of carrying out the invention as presently perceived by the
inventor.   Brief Description of the Drawings           Fig. 1 is an end
view of a paint spray booth in accordance with the present invention with
portions broken away to show the interior thereof,           Fig. 2 is a
top sectional view taken along lines 2-2 of Fig. 1 showing an eliminator
section of the paint spray booth of Fig. 1; and           Fig. 3 is an
enlarged end view of a paint elimination section of Fig. 1 showing a first
and a second concave plate which cooperate to define a flow chamber for a
water stream and a paint-laden air stream.   Detailed Description of the
Drawings           In a typical down draft water wash spray booth, 



an enclosed spray paint chamber is provided with a grille floor or floor
grating. Air or other gas is blown into the spray chamber from above,
capturing excess particulate solids such as paint overspray and directing
such particles through the floor grating. Once beneath the floor grating,
the paint-laden air stream is forced through a paint elimination section
where it mixes with a flowing water stream. The water stream scrubs the
paint particles from the air stream. The air stream can then be exhausted
from the paint spray booth in an environmentally-sound manner and the
paint-laden water can be recycled for reuse in the scrubbing operation.
Paint booths are typically elongated with an entrance door or opening at
one end and an exit door or opening at the other end. Products to be spray
painted are typically moved on conveyor means through the    



- 7 -    entrance door, longitudinally through the booth, and out the exit
door. For purposes of describing this invention, the term "longitudinal" is
intended to define a direction through the booth and the terms "lateral" or
"laterally spaced" are intended to refer to directions away from the
longitudinal direction or toward the sidewalls of the booth. That is, for
purposes of Figs. 1 and 3, the term "longitudinal" refers to that which
lies in a plane perpendicular to the plane of the paper. For 



purposes of Fig. 2, the longitudinal direction is the direction indicated
by arrow 25.           A paint spray booth 10 in accordance with the
present invention is illustrated in Figs. 1 and 2. Paint spray booth 10
comprises an air supply section or plenum 12, a spray paint application
section or spray point chamber 14, and a paint elimination section 16.
Air supply section 12 is defined at its upper end by ceiling 18 and at its
lower end by a frame 20.          An air supply duct 22 (shown in fragment
in Fig. 1) extends through ceiling 18. A plurality of
longitudinally-extending, horizontally-arranged air diffusion panels 24 lie
between ceiling 18 and frame 20. A final air supply filter 26 is suspended
by frame 20 below air diffusion panels 24. Filter 26 is preferably a
V-shaped filter extending along a longitudinal centerline of paint spray
booth 10.           Thus, as shown, an air stream 100 which is forced
through supply duct 22 passes next through 



diffusion panels 24, and then through filter 26, whereupon stream 100
reaches spray paint application section 14.           Section 14 is defined
at its upper end by frame 20 and at its lower end by a floor grating 28.
Floor grating 28 is splitalong a longitudinal centerline thereof to provide
a space through which an air flow                                   -8-    



opening 30 extends.  Air flow opening 30 allows air flow between
application section 14 and elimination section 16. Electrostatic paint
spray guns (not shown) having standard nozzle sizes and operating at
standard pressures are provided in application section 14. As shown, paint
overspray particles 32 generated through use of the paint spray guns are
captured by air stream 100 and directed toward air flow opening 30 to reach
eliminator section 16.           Eliminator section 16 is defined at its
upper region by a floor 34 having an upwardly facing surface 36 and a
downwardly facing surface 38. Section 16 is defined at its lower end by a
foundation floor 40.          A flowing water stream 200 covers surface 36
of floor 34. An overflowing water trough 42 is provided at either side of
floor 34 to provide water stream 200. A first or entrance opening 44 to a
passageway 46 is formed 



along a longitudinal centerline of floor 34. Air stream 100 and water
stream 200 enter first opening 44 to mix together to form a mixed stream
300.           Stream 300 passes through an elimination apparatus 50, shown
in more detail in Fig. 3 and further described below. In elimination
apparatus 50, the water component of mixed stream 300 scrubs paint
particles from the air component thereof.           After it exits
elimination apparatus 50 by way of a second or discharge opening 51, the
water component of mixed stream 300 (now laden with paint) eventually flows
across foundation floor 40 to a longitudinally extending return trench 52
formed therein. The water component flows in trench 52 to a location (not
shown) where the "dead paint" is removed from the water by settling or
other processes and from which the water can be redirected across surface
36 for reuse in the scrubbing or elimination step.  



-9-             The air component of mixed stream 300 (now scrubbed of
paint) is directed toward a plurality of vertically arranged moisture
eliminators 54, which separate any remaining water droplets from the air
component. An exhaust duct 55 is provided adjacent moisture eliminators 54
for exhausting the scrubbed air component from elimination section 16. 



Elimination apparatus 50 and its surrounding structure are shown in greater
detail in Fig. 3. As described below, elimination apparatus 50 is designed
to maintain a particular flow characteristic between first opening 44 and
second opening 51 which provides substantial turbulence to maximize the
surface area of scrubbing liquid available for scrubbing while minimizing
noise and paint buildup in elimination apparatus 50.           As noted,
water stream 200 flows over surface 36 toward first opening 44. Typically,
the water (or other scrubbing liquid) in water stream 200 stands about 100
mm (four (4) inches) deep on surface 36. First opening 44 is defined by a
pair of angle irons providing longitudinally extending weirs 56. Weirs 56
function to retain nearly all of the water on surface 36, allowing only a
very thin sheet of water (e.g., about 16 mm (5/8 inch) deep) to flow into
first opening 44.           As shown in Fig. 3, a pair of longitudinally
extending, opposed, arcuate walls 58 border first opening 



44. The selection of the smooth convergent walls 58 and the use of weirs 56
both are motivated in part by the desire to avoid paint buildup in
elimination apparatus 50. Advantageously, weirs 56 allow only a thin sheet
of water to flow along opposed, arcuate walls 58. Were weirs 56 omitted,
splashing might occur as water cascaded down arcuate walls 58. It is
anticipated that such splashing would cause the water to jump over certain
portions of walls 58 so as to leave them "unwashed."
- 10 - 



Paint particles from air stream 100 would tend to adhere to and accumulate
on the unwashed portions, resulting in undesirable paint buildup and
concomitant loss of performance.           Splashing is also advantageously
minimized by the use of smoothly curved surfaces for walls 58. If joined,
angled plates were used, such that the water stream was forced to cross a
sharply-angled surface, the water stream might tend to short circuit the
sharply- angled surface, leaving an unwashed area for paint buildup.
Arcuate walls 58 terminate in longitudinally and downwardly or vertically
extending wall portions 60 as shown in Fig. 3. An exit opening 62 is
defined at the lower end of vertical wall portions 60.           Wall
portions 60 provide means for defining elongated passageway 46. Passageway
46 may also be 



viewed as an impaction zone in which water from water stream 200 mixes with
paint-laden air from air stream 100 to form mixed stream 300. Passageway or
impaction zone 46 is defined between walls 60, entrance opening 44, and
exit opening 62. Passageway 46 may illustratively be about 300 mm (one (1)
foot) wide and about 500 mm (one and two thirds (1 2/3) feet) long (the
latter dimension being measured along the path of air stream 100).
Paint-laden air stream 100 first impacts with water 100 in impaction zone
46. However, most of the atomization of the water stream 200 (and hence
most of the scrubbing action) occurs at second opening 51, as will be
subsequently described.           A pair of longitudinally and inwardly
extending, horizontally arranged plates 64 extend into first opening 44.
Advantageously, plates 64 (sometimes referred to as "kickers") serve to
reduce noise traveling from elimination section 16 to spray paint
application section 14. In addition, kickers 64 also can enhance the  



- 11 -   ability of water stream 200 to eliminate paint particles from air
stream 100 by forcing water stream 200 to mix with air stream 100.
Specifically, water stream 200 passes through first opening 44 and is
directed into impaction zone 46, thereby forming a sheet of water 210.
Sheet of water 210 forms a barrier or acoustical block to noise generated 



further downstream in impaction zone 46 or elsewhere in elimination
apparatus, particularly at discharge opening 51. Sheet 210 is also
positioned directly int he path of air stream 100. Thus, air stream 100 is
forced to impact water stream 200 to form mixed stream 300.           The
means for defining passageway 46 also includes a pair of curved plates 66.
As shown, curved plates 66 extend from floor 34 to passageway wall portions
60 to provide support for passageway wall portions 60. Plates 66 have
larger radii of curvature than do arcuate walls 58. However, this need not
be the case. Any plate configuration providing adequate support to
passageway wall portions 60 can be used and are within the scope of the
present invention. It is anticipated that plates 66 can be eliminated in
some circumstances.           The means for defining passageway 46 further
includes a pair of longitudinally extending, vertically arranged attachment
plates 68 and 70. Plate 68 is similar in length to passageway wall portions
60, while 



plate 70 is of a length such that it terminates in the same horizontal
plane in which kickers 64 lie.           Advantageously, elimination
apparatus 50 includes a first longitudinally extending concave plate 72 and
a second longitudinally extending concave plate 74. First concave plate 72
cooperates with second concave plate 74 to provide a flow chamber 76 for
receiving mixed stream 300. Concave plates 72, 74 are arranged to provide a
flow characteristic for mixed                                       -12-  



stream 300 which minimizes the formation of unwashed surface portions on
which paint particles tend to accumulate.           First concave plate 72
includes a longitudinal edge 78 appended to vertical plate 68 and a free
edge 80. First concave plate 72 also includes a first reflecting surface 82
facing generally upwardly and positioned to receive mixed stream 300 as
that stream exits exit opening 62.           First concave plate 72 has an
arc angle of somewhat less than 180[err] (and greater than about 150[err])
such that free edge 80 lies in a different horizontal plane than does
longitudinal edge 78, giving first concave plate 72 a slightly canted
appearance. In preferred embodiments, first concave plate 72 has a 



radius of curvature equal to the radius of curvature of second concave
plate 74. First concave plate 72 is illustratively positioned so that its
lowermost point is aligned along a vertical line with one of passageway
walls 60.           Second concave plate 74 has a longitudinal edge 84
appended to vertical plate 70 and a free edge 86. Second opening 51 is
defined between free edge 86. Second opening 51 is defined between free
edge 86 and free edge 80. As shown, free edges 80 and 86 are positioned in
horizontal alignment, to provide a longitudinally extending, downwardly
directed opening 51.            Second concave plate 74 is spaced apart
laterally (i.e., sideways in Fig. 3) from first concave  plate 72 and
includes a second reflecting surface 88  facing general downwardly in
opposition to first  reflecting surface 82. Second concave plate 74 has an
arc angle of about 90[err] - that is, about half of the arc  angle of first
concave plate 72. 



-13-                While concave plates 72 and 74 have the same radii of
curvature, the center of curvature of plate 74 is spaced apart both
laterally and vertically from the center of curvature of plate 72. Second
concave plate 74 has its maximum height at longitudinal edge 84. 



As shown in Fig. 3, plate 74 is positioned so that second reflecting
surface 88 receives the flow of mixed stream 300 after that stream has
swept along first reflecting surface 82 of plate 72. Plate 74 is designed
to redirect mixed stream 300 toward second opening 51. Advantageously,
concave plates 72 and 74 cooperate to force mixed stream 300 along a
tortuous path, making it more difficult for noise to travel back upstream
to spray paint application section 14.           In addition, plate 74 is
advantageously arranged so that second reflecting surface 88 receives noise
from first reflecting surface 82 and reflects noise toward passageway walls
60. A substantial amount of noise is thus trapped in a region 90, reducing
the amount of noise which returns to first reflecting surface 82.
Passageway wall 60 thus provides a sound baffle in flow chamber 76. Such an
arrangement may reduce noise levels in the paint spray booth from about
85dB to about 82dB.           Optionally, a longitudinally extending, 



horizontally arranged plate 92 is appended to one of passageway walls 60 at
the lower end thereof. It is thought that optional plate 92 may further
contain noise in region 90.           As noted, second opening 51 is
defined by free edges 80, 86 and is offset from first opening 44 so that no
direct line of sight exists between the two openings. As second opening 51
is substantially smaller than first opening 44 (less than half the width of
first opening 44 in preferred embodiments), the majority of the          



- 14 -    atomization of the water stream occurs at second opening 51.
The basic principles underlying the scrubbing operation which occurs at
discharge opening 51 can readily be summarized by reference to three
distinct phenomena: inertial deposition, deposition by interception, and
deposition by Brownian motion. All of the phenomena involve interactions
between droplets of the scrubbing liquid (e.g., water droplets from stream
200) and individual solid particles (usually paint particles).
Inertial deposition arises from direct collisions between water droplets
and paint particles of similar sizes. It is known that paint particles will



collide with similarly sized water droplets and will be captured by such
droplets, thus becoming removed from or scrubbed out of the air stream.
Thus, where a water stream can be appropriately atomized, larger paint
particles can be captured by inertial deposition to form paint
agglomerates.           Paint particles which are small relative to the
atomized water droplets typically cannot be captured by inertial
deposition. Rather, such particles tend to "break" around the water
droplet. As the water droplet picks up speed, the paint particle may ride
alongside the water droplet. As the particle and the water droplet move
together alongside one another at the same speed, the particle may
eventually become "intercepted" by the water droplet.           For
particles which are extremely small relative to the water droplets (i.e.,
in the range of about one (1) micron in size) deposition will occur, if at
all, by Brownian motion. That term as used herein 



refers to the tendency of extremely small particles to move randomly, not
identifying with either air stream 100
15    or water stream 200.  In fact, some such extremely small particles
might move transverse to the flow of air and water. Deposition will occur
only when a particle 



happens to strike a water droplet in such a manner as to allow the particle
to diffuse into the water droplet.           Once mixed stream 300 passes
through second opening 51, stream 300 flows along a nearly vertical flow
plate 94 illustratively appended to free edge 80 of first concave plate 72.
An angled plate 96 is provided for receiving flow from flow plate 94.
Angled plate 96 is illustratively appended to first concave plate 72 at or
near the lowermost portion thereof by way of a bracket 98. Angled plated 96
includes an upturned end 99 at the downstream end thereof. Upturned end 99
serves dual functions. First, it directs mixed stream 300 (and particularly
the paint-laden water stream component thereof) toward downwardly facing
surface 38 to wash surface 38 on impact therewith.           Second,
upturned end 99 helps separate the water and air components of mixed stream
300 by gravity separation. The paint-laden water component impacts 



surface 38 and flows down a sidewall 101, eventually reaching return trench
52. Return trench 52 may optionally be provided with a baffle (not shown)
to help prevent foam from traveling from return trench 52 to moisture
eliminators 54. The air component is directed toward moisture eliminators
54 and thence to exhaust duct 55 as previously described.           To
summarize the operation of elimination apparatus 50, a paint-laden air
stream 100 enters first opening 44. A water stream 200 enters first opening
4 and impacts kickers 64 to form a substantially horizontal sheet of water
210. Air stream 100 passes through sheet        



-16-     of water 210 and impacts with the water in passageway 46 to form a
mixed stream 300.           Mixed stream 300 flows along first concave
plate 72 and is directed toward second reflecting surface 88 of second
concave plate 84. Mixed stream 300 is then directed toward second opening
51, where the water component of the mixed stream 300 is substantially
atomized so as to scrub paint particles from the air component thereof.
Noise generated at second opening 51 in the scrubbing process can travel
back to second reflecting surface 88. Some noise will be reflected back to
first reflecting surface 82, but a substantial amount 



will be directed against passageway wall 60 to be trapped in region 90.
Mixed stream 300 then exits second opening 51 and is thereafter separated
into a paint-laden water component and a scrubbed air component.
The method in accordance with the present invention proceeds essentially as
summarized above. The method comprises the steps of pulling paint-laden air
stream 100 downwardly through first opening 44 and mixing air stream 100
with water stream 200 in passageway 46 to form mixed stream 300. The method
further comprises the steps of flowing mixed stream 300 along first concave
plate 72 and flowing mixed stream 300 along second concave plate 74. The
method still further comprises the step of atomizing the water component of
mixed stream 300 at second opening 51 to scrub paint particles from the air
component.           Although the invention has been described in detail
with reference to certain preferred embodiments, variations and
modifications exist within the scope and 



spirit of the invention as described and defined in the following claims.
-17  -  CLAIMS:        1.  A paint spray booth comprising a floor  (34)
covered  with  flowing  liquid  (200),  said  floor  (34)  



comprising means for defining an elongated longitudinally   extended
passageway (46) therein having an upper entrance   opening (44) and a lower
exit opening (64) through which   the liquid (200) flows downwardly as a
scrubbing stream   (200), means (55) for exhausting air from said booth and
pulling a stream of paint particle laden air downwardly   through said
openings, said entrance opening (44) being   positioned to receive the air
stream (100) and the   scrubbing  liquid  stream  (200)  for  mixing  in
the   passageway (46) to form a mixed stream (300), the 



passageway comprising a pair of laterally spaced apart,   longitudinally
and downwardly extending passageway walls   (60),        a first
longitudinally extending concave plate (72)   under said exit opening (64)
and including a first concave   reflecting surface (82) facing generally
upwardly and   positioned to receive and deflect the mixed stream (300)
exiting the exit opening (64), and        a second longitudinally extending
concave plate (74)  



laterally spaced from the first concave plate (72) and   including a second
concave reflecting surface (88) facing   generally downwardly and
positioned to oppose the first   reflecting surface (82) and to receive and
further deflect   the deflected mixed stream from the first reflecting
surface (82), the first and second concave plates (72,74)   cooperating to
define a longitudinally extending flow       



-18 -  chamber (76) between their reflecting surface (82, 88) and  to
define a longitudinally extending discharge opening (51)  positioned to
discharge the twice deflected mixed stream  (300) from the flow chamber
(76), characterized in that at  least lower portions of the passageway
walls (60) extend  into the flow chamber (76) so that noise generated by
the  mixed stream (300) at the discharge opening (51) and  



reflecting from the second reflecting surface (88) is  directed toward the
lower portions to reduce the amount of  noise returning to the passageway
(46) by way of the first  reflecting surface (82).       2.  The paint
spray booth of claim 1, wherein the  first concave plate (72) includes a
longitudinal edge (78)  appended to the passageway and a free edge (80),
the  second concave plate (74) includes a longitudinal edge  (84) appended
to the passageway and a free edge (86), and  the discharge opening (51) is
defined as a space between 



the respective free edges (80,86).       3.  The paint spray booth of claim
2, wherein the  free edges (80,86) are positioned in horizontal alignment.
4.  The paint spray booth of claim 1, wherein the  first concave plate (72)
has a radius of curvature and the  second concave plate (74) has an equal
radius of  curvature.       5.  The paint spray booth of claim 4, wherein
the  first concave plate (72) has a center of curvature which  



is spaced apart laterally and upwardly from a center of
- 19 -    curvature of the second concave plate (74).       6.  The paint
spray booth of claim 1, wherein the  first concave plate (72) includes a
lowermost portion 



positioned in vertical alignment with a first wall of the  pair of
passageway walls (60).       7.  The paint spray booth of claim 1, wherein
the  first concave plate (72) has an arc angle of between 150[err] and
180[err] and the second concave plate (74) has an arc angle  of
substantially half of that of the first concave plate  (72).      8.  The
paint spray booth of claim 1 wherein the  second concave plate (74) is
positioned above the discharge  



opening (51).       9.  The paint spray booth of any preceding claim,
wherein the discharge opening (51) is sized to atomize  substantially all
of the scrubbing liquid (200) in the mixed  stream (300).       10. The
paint spray booth of any preceding claim,  further comprising a
longitudinally extending, horizontally  arranged plate (92) appended to a
lower end of a first wall  of the pair of passageway walls (60) to assist
in preventing  sound reflected from the second reflecting surface (88) from



returning to the first reflecting surface (82).       11. The paint spray
booth of any preceding claim,  further comprising means for using the
scrubbing liquid  (200) to form an acoustical block (210) in the passageway
-20- 



(46), the using means including a pair of plates (64)  extending
horizontally into the passageway (46) on opposing  sides thereof to direct
the scrubbing liquid (200) across  the entrance opening (44) to form a
sheet of liquid (210) to  reduce the escape of noise from the passageway
means.      12. The paint spray booth of any preceding claim,  wherein the
passageway includes a pair of opposed,  convergent, spaced apart arcuate
walls (58) positioned at  the entrance opening, the walls defining an
impaction zone  



(46) in the space therebetween, and a pair of longitudinally  extending
plates (64) appended to the respective arcuate  walls (58) and extending
horizontally into the entrance  opening (44) at the impaction zone (46) to
direct the  scrubbing stream (200) flowing across the arcuate walls (58)
into the impaction zone (46) to impact with the air stream  (100) to form
the mixed stream (300), and      first concave plate (72) is positioned to
receive the  mixed stream (300) exiting from the impaction zone (46)
through the exit opening (64). 



13. The paint spray booth of claim 12, wherein the  arcuate walls (58)
terminate in vertical wall portions (60)  and the horizontal plates (64)
are appended to the vertical  wall portions (60).      14. The paint spray
booth of claim 13, wherein the  vertical wall portions (60) extend into the
flow chamber  (76) a sufficient distance so that noise generated at the



- 21 -   discharge opening (51) and reflected from the second concave
plate (74) is directed against the vertical wall portion  (60).       15.
The paint spray booth of any preceding claim,  wherein there is a housing
(16) having a downwardly facing  surface (38) of the floor (34) and further
comprising means  



for separating the mixed stream (300) discharged from the  discharge
opening (51) into a particulate-laden scrubbing  liquid stream and a
scrubbed air stream, the separating  means including a downwardly angled
plate (96) having an  upturned plate (99) at its downstream end so that the
particulate-laden scrubbing liquid stream and the scrubbed  air stream are
directed toward the downwardly facing surface  (38) of the housing (16) to
wash the downwardly facing  surface (38) and to separate water and air
components from  the scrubbed air stream by gravity. 



16. A method for removing paint overspray from a paint  spray booth as
claimed in any preceding claim, the method  comprising the steps of:
forcing a stream of paint-laden air (100) downwardly  through the entrance
opening (44) into the passageway (46),       flowing a stream of scrubbing
liquid (200) into the  passageway (46) to mix with the stream of
paint-laden air  (100) to form a mixed stream (300),      flowing the mixed
stream (300) downwardly against the  



concave face (82) of the first concave plate (72) to deflect
- 22 -   the mixed stream (300) upwardly to flow against,       flowing the
mixed stream along the opposed concave face  (88) of the second concave
plate (74) to deflect the mixed 



stream (300) downwardly to be atomized, and       atomizing the mixed
stream at the discharge opening  (51) to scrub paint particles from the air
stream.       17. The method of claim 16, further comprising the  step of
separating the mixed stream (300) exiting the  discharge opening into a
paint-laden scrubbing stream and a  scrubbed air stream.    








