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1

This 1nvent1on relates to spray booths, and
more particularly to those of the type used in
spraying paint and the like, and which utilize a
water curtain in addition to the controlled fiow
of air for confining and cleaning poliuted air from
the spray area.

One of the objects of my invention is to prov1de
a spray booth which utilizes a Water curtain to
cover the rear wall of the spraying space and em-
bodies structural parts and arrangements such
that the flow of the curtain water is controlled
and metered to produce a continuous and solid
water curtain below that rear wall through which
the flow of polluted air is directed from the spray-
ing space for thorough washing by the water.

It is another object of the invention to pro-
vide a spray booth in which the air is sufficiently
washed and dried that it may be recirculated into

(CL 183—26)
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the room, rather than being exhausted outside of "

the building.

My invention further has within its purv1ew the
provision of a spray booth in which the air is
washed by a cleaning liquid and wherein the con-
struction and arrangement is such that the clean-
ing liqguid may be recirculated for consnierable
periods without replacement.-

Another object of this invention is to prov1de a

spray booth in which a cleaning liquid is used for-

washing a directed flow of air which is circulated
therethrough and wherein the structure and ar-

rangement is such that a quantity of cleaning

liquid may be used for a considerable period of

time by recirculation without being changed and

the pollution thus taken from the air will be col-
lected in a reservoir for removal with the liguid
and possible reclamation.

Other objects and advantages of the invention

will be apparent from the following description

and the accompanying drawings in which similar

characters of reference indicate similar parts
through the several views.
Referring to the two sheets of drawmgs

Fig. 1 is a front elevational view of a preferred.
embodiment of my spray booth with a portion at.

one side cut.away to show the internal constru"-
tion;
Fig. 2 is a side sectional view of the spray booth

shown in Fig. 1, drawn to a somewhat larger scale.

and wherein the section is taken substantially on
a line 2—2 of Fig. 1 and in a direction indicated
by the arrows; and .

Fig. 3 is a fragmentary perspective view de-’

picting a detail of the preferred structure of my
spray booth. .
Referring generally to the exemplary embod1-
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ment of my invention which is disclosed in the ac-
companying drawings for illustrative purposes,
the spray booth has a base portion 18 which by
preference is in the form of a rectangular tank

-~ 12 from which side walls 13 and 14 and a back

wall 15 extend upwardly to define the exterior of
a spray housing 6 and an air flow duct 11. "At

the top, the side and back walls 13, {4 and (5 are

adjoined by a hood-type top having an air flow
opening i9 therein which communicates with-the
duct 11 and is adjoined by an air flow.conduit 29.
A partition wall 22 extends from side wall to side
wall in spaced relationship to the back wall 15 to
effect the division between the spray housing 16
and air flow duct 17. At its lower end, the par-
tition wall 22 terminates in  a substantially
straight edge 23 spaced above a normal liquid
level 24 in the tank 12 and determined by an over-.
flow port 25. '

A fan 26 is, by preference, supported by .the
top 18 in the opening 19 to force air through the
spray booth in the manner depicted by arrows in
Figs. 1 and 2. Air is drawn into the booth through
the spray housing and it passes under the par-
tition wall 22 into and upwardly within the air
flow duct 11. In order to prevent the adhesion of-
g sprayed substance, such as paint, to the surface

.of the partition wall 22, toward which the spray

is generally directed, a flow of a liquid 27 from
a reservoir 28 downwardly over the front sur-
face of the partition wall provides a continuous
and substantially complete liquid layer 29 over
the front surface of the partition wall and pro-.
duces a continuous substantially solid curtain 38.
of the liquid which bridges the space between the

- lower end of the partition wall 22 and the liquid
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level in the tank 12. It may be noted that the
flow of air from the spray housing partition of
the booth is through the continuocus and sub-
stantially solid layer of liquid which forms the:
curtain below the partition Wall, so that the pol-~.
luted air from the spray space is washed by the
liquid and the air passes into the duct {71; the.
spray particles washed from the air being col--
lected in the liquid which is held by the tank 12..

Considering the disclosed spray booth structure:
in greater detail, the tank {2 is desirably made of
sheet metal and has a bottom 82, front and rear
walls 3% and 34 respectively and end walls 35.
As disclosed, the overflow port 25 is in one of the:

" end walls 35. In addition to the overflow port, T

66

also provide a drain port 36 and a flow outlet port-
371. Formed marginal portions 38 provide a nm
for the upper edge of the tank, .

The side walls 13 and (4 of the spray housing:
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are secured and extend upwardly from the end
walls 35 of the tank; the back wall i5 also being
secured to and extending upwardly from the
rear wall 34 of the tank. The top of the spray
housing between the side walls {3 and 14 and back
to the partition wail 22 is closed by a cover plate
38. The top 18 is constructed of formed sheet
metal and shaped toprovide a:connection to the
air flow conduit, as well as covering the air flow
duct portion of the spray booth which acts as an
air dryer.

In order to effect the drying of the air as it
moves upwardly through the duct {7, which dry-
ing is particularly desirable-in installations where
the air is to be exhausted “into the room from
which it is taken, groups of baffles are praeferably
provided to effect the formation:of a.sintous-path
for the flow of the air through the duct. .In the
preferred embodiment of my invention, bafiles 40,
42 and 43 are secured within the lower portion
of ‘the duct ‘7. These baffles-are-secured to and
extend -between -the -side ‘walls {3 -and -{4. -Also,
they are alternately :mounted to extend inwardly
to the -partition wall 22 -and -back wall 45 50 -as
to -overlap -one :another in spaced -relationship.
To -effect -and assist the -flow of moeisture from
the air to -the tank 12, ‘the -baffles 40, 42 and 43
slope -downwardly -and ‘inwardly. The -baffle 42
has -an -outer edge adjoining the back wall 45,
while ‘the -outer -edges of the ‘bafiles 43 and 43
adjoin the partition wdll 22. In the flow of air
around the baffies 40, 42 and 43, the changes of
direction of-the air are:from-and toward the back
wall 5 and partition-wall 22.

-Above-the-baflles 48, 42-and 43, it is my prefer-
ence to ‘provide vertically ‘displaced rows 44, 45,
48 and ‘&7 -of -substantially trough-like bafles 49,
which ‘baffles -extend -longitudinally -between -the
back wall {5 and partition wall 22. Also,-and by
preference, the trough-like bafiles 48:-are laterally
V-shaped in section with their-concave surfaces
disposed ‘upwardly and ‘the -bafiles -of adjacent
rows-are -in staggered -and-overlapping relation-
ship to -one -another, as ‘depicted in Fig. 1. At
opposite -ends, the baffles 48 ‘are supported rela-
tive ‘to the partition wall 22 -and back wall -#5 by
formed bracket plates-49-and -58 'respectively. At
spaced positions along the bracket plates 49-and
50, bracing straps such -as-52 extend between the
bracket plates and are-secured thereto. Tt'may
be observed with respect to the -bailles 48 that the
direction changes of -the air flow effected by those
bafiles are -lateral to the -duct and transverse -to
those -effected by the -bafies-49, 42 and 43.

-‘Along ‘the opposite sides ‘the partition wall ‘22
is ‘secured to and supported -by angle straps 53
on -the side walls 13 -and [4. For conservation
of ‘space and material, as well-as to ‘provide for
effective and convenient construction, the reser-
voir 28§ forms a -part of the separating wall be-
tween -the ‘spray housing -i$ and dir ‘flow -duct
I7-and is-disposed ‘to-extend -across the partition
wall 22 at the -top -of ‘the spray housing. As
shown in Fig. 2, -the reservoir 28 is ‘made of
formed-sheet metal-having top-and bottom walls
54 and ‘§5 ‘respectively -and -g back wall 56 ‘inte-
grally-connected and with -flanged front margins
57-and 58 of ‘the -top and bottom walls -secured
to a partition wall extension plate 5% and the
parfition wall 22 respectivély. Preferably -end
flanges 36, -62 -and 63 on -the ‘top, bottom and
rear walls 5%, 55 and 55 respectively are:secured
to ‘the side:wadlls t3.and I4.0of ‘the air flow duct.
At the front of the -reservoir, -a wéir:plate §% is
secured to the partition wall 22 and -extends up-
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“stantially -ovdl gnd.circular shapes.
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wardly to a position spaced someéwhat below the
top reservoir wall 54 to establish a normal flow
level 65 for the liguid 27 within the reservoir.
At one end, the reservoir is provided with an
inlet port 66.

For controlling and evening the flow of the
liquid within the reservoir 28 from the inlet port
85 and-over thetop of:the weir pldte 64, a series
of ‘baflles 67, 68, 69, 70 and 12 is provided. These
bafiles, in my preferred structure, are each
‘smaller in area than the lateral area of the reser-
“voir 28 and, as satisfactory sectional contours
which may be readily manufactured, as well as
‘producing-the-desired-results, I have selected sub-
In order to
effect the desired Tlow control at different posi-

tions iin the reservoir with respect to the inlet

port, I also vary the size and angular disposition
oi the bdfiles relative to the normal direction of
fluid flow at their location and the general plane
of -the weir over which fluid flows from the:reser-
voir. I utilize two-straps ‘13 and 74 -on-diametri-
cally opposite sides-of ‘the baffles 67,-68,62, 10 and
72, -to -which-those bafiles -are secured, and which
extend longitudinally-of ‘the reservoir 28, for-sup-
borting the baffles in spaced relationship :and &t
their preferred angular positions within the res-
ervoir. .

‘It is ‘my -preference, ‘for effecting :a -rélativély
even flow -of liquid over the weir pldte ‘64, -that
thebafiles'67 and-68 which arenear theinlet port
end -of -the reservoir shall ‘be obliquély -disposed
within the reservoir and wtih respect:to the gen-
eral plane -of the weir -plate, -with ‘that oblique
angular -tiisposition -sélected ‘to -effect -a -reverse
component -of flow -direction ‘toward -the weir
plate and with-respect‘to-the normal direction:of
flow through the ‘reservoir -frem ‘the -inlet -port.
The -remaining -bafiles 69, 70 -and 72 -are-disposed
substantially in right angular relationship ‘to'the
general plane-of -the weir pldte. Alse, since the
required -diversion -of ‘How -diminishes -somewhat
with the distance from ‘the-inlet-port, the -bafies
of :‘my disclosed structure-are successfully smaller

Y in -area -as -their successive -distanees-of disposi-

tion from the inlet portiincrease.

In -addition ‘to -the ‘use ‘of ‘the reservoir 28, -to-
gether ‘with its -co-acting weir -and ‘baffie plates
for effecting the -How-of -a eontinuous even -and
completely =solid Jayer -of ‘liquid -over :the ‘front
surface- of the partition-pldate and a substantially’
continuous -and compléte curtain-of liquid below
the -partition plate, I-also utilize-a movsgble fow
control valve -element 15, ‘In ‘the -present in-
stance, ‘the ‘valve «€lement 75 s in the -nature-of
a formed cover plate 76 having-a concave interior
facing and -covering ‘the weir ‘plate 64 and hin-
gedly-supported along its-upper edge so-astohave
its -normal position -determined ‘by .gravity. The
hinge support is ‘imexpensivély provided -in the
present instance by a -returned ‘bent marginal
portion 77 along the -upper -edge of ‘the -cover
plate :which over-hangs and-movdbly ‘rides upon
an. upwardly :disposed -edge I8 .0f -a ‘channel 719
secured to the partition wall-alongthe upper-edge
of the reservoir. Having a concave surface fac-
ing-the weir-plate B4, o substantidlly straight bot-
tom edge 80 df the cover 'plate normally rests
against -the front ‘surfgee -of ‘the :partition -wall
22 ‘below ‘the ‘bottom edge -of ‘wéir plate -64. In
operation, the cover plate 16 tends:to ‘accumulate
liquid within -its :concave ‘interior which accu-
mulated liguid ‘forces the lower :edge (80 of the
cover plate away from the front surface-of :the
partition wgll 22 :1o -a :distance .dependent .upon
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the rate of flow, and as illustrated in dot and
dash lines at 76¢ in Fig. 2, so that the liquid
flows downwardly over the surface of the parti-
tion wall. It may be understood that the action
of the movable cover plate valve is to effect.an

even flow over the surface and to tend to ehml-
nate any undesirable turbulance.

For additional improvement of the flow and
ligquid coverage over the front surface of the par-
tition wall 22, I have also found it desirable that
9 considerable lower portion of that partition
wall shall slope forwardly toward fthe bottom
of the spray housing. Addltlonally, the bottom
end portion of the partition” wall 22 adjacent
the lower edge 23 has a gentle, smooth and rear-
ward curvature, as depicted at 82 in Fig. 2. The
aforementioned forward slope and rearward cur-
vature have a tendency to maintain the complete~
ness of the liquid coverage over the surface of
the partition wall and in the curtain below the
partition wall, and thereby to prevent the forced
air flow along that partition wall surface and
through the curtain from effecting appreciable
breaksin the liquid continuity.

The disclosed spray booth structure is adapt-
ed to the recirculation of a predetermined quan-
tity of air cleaning liquid for a considerable pe-
riod of time without the replacement of the lig-
uid or the cleaning of the interior of the struc-
ture. For the purpose, and as shown in Fig. i,
a pump 83 is connected by a pipe 84 to the out-
let port 81 of the tank I2. The output side of

the pump 83 is connected through a pipe 85 to
the inlet port §6 of the reservoir 28. The ca-
pacity of the pump 83 and its associated pipes
84 and 85 are such that a quantity of liquid is
pumped from the tank {2 and into the reservoir
2¢ which is sufficient to maintain the desired con-
tinuous and complete liguid layer over the sur-
face of the partition wall 22 and in the curtain
below the partition wall. The liquid returns to

the tank 12, carrying with it the spray particles

collected along the surface of the partifion wall
and in the washing of the air by the liquid cur-
tain during the passage of that air under the
partition wall and along the surface of the liquid
in the tank.

From the foregoing description and structure
of the operation of my spray booth, it may be
readily understood that in addition to confining
the spray particles to the interior of the booth,
the air which flows through the spray housing
is so completely washed by the liquid curtain and
dried in the air flow duct that it can be recir-
culated, if desired, into the room in which the
booth is Iocated. In addition to adapting the
booth for use in restricted and confined aresas,
the complete cleaning and drying of the air, so
that the air is fit for recireulation, is important
for the conservation of heat in the spray rcom.
The maintenance of the continuous and substan-
tially solid curtzin for washing the air in a re-
stricted area below the partition wall and im-
mediately above the liquid in the tank at the
bottom of the booth provides a thorough air
cleaning action which is effective before the air
enters the drying space within the flow duct ab
the rear of the booth. Additional washing of
the air in that flow duct is entirely unnecessary.
This elininates the necessity for adding moisture
in the drying space and also eliminates the neces-
sity of frequent cleaning of the flow duct por-
tion of the structure. Recirculation of the same
washing liquid for considerable periods while the
pollution from the spray is collected in the tank

10

, 6
at the baseé of the booth effects an important
saving in operating cost. It is also of importance
that the parts such as the tank (2 which are
subject to the necessity of periodic cleaning are
readily accessible for the purpose.

‘While I have illustrated a preferred embodi-
ment of my invention, many modifications may
be made without departing -from the spirit of.
the invention, and I do not wish to be limited
to the precise details of construction set forth,
but desire to avail myself of all changes within

, the scope of the appended claims.
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Having thus described my invention, Wnat I
claim as new and desire to secure by Letters Pat-
ent of the United States is:

1. A structure for removing fore1gn material
from an air stream and comprising, in combi-
nation, a base in the form of a-rectangular tank
open at the top and having fluid outlet, drain and
overflow ports therein, a housing including back
and side walls extending upwardly from the base
and having an open front, a hood-type top for-
said housing, an air flow opening in the top, a
partition wall extending from side wall to side
wall in the housing in spaced relationship to the
back wall, said partition wall adjoining the top
in front of said air flow opening and terminating
at the bottom in an edge extending across said
tank at a level above the level of said overflow
port, the lower portion of said partition wall
being sloped to extend somewhat away from the
back wall toward the bottom, said partition wall,
back wall and side walls together forming an air
flow duct communicating with said opening, a
series of bafiles in staggered and overlapping re-
lationship in said air flow duct between the back
and partition walls, an elongated reservoir se-
cured to the top portion of the partition wall be-
tween the latter and back walls and extending
substantially from one side of said partion wall
to the cther, means defining a weir extending
laterally of the partition wall at the front of said
reservoir and over which weir fluid from the res-
ervoir may flow downwardly over the surface of
the partition wall, said reservoir having an in-
let port at one end, a series of baffles in spaced
relationship along the weir within the reservoir
for evening the flow along the length of the
weir, movable flow control means comprising a
cover overlying said weir on the side thereof op-
posite the reservoir, said cover being hingedly
supported at the top and having an interior space
terminating in an edge extending across the par-
tition wall below the base, said cover normally
gravitating to a position such that said edge
thereof rests against the partition wall, and a
flow pipe including a pump connecting the out-
let port of the tank to the inlet port of said reser-
voir, said flow pipe and pump having a fluid flow
capacity for effecting the flow of a continuous
and solid screen of fluid over the front surface
of said partition wall and across the space below
said edge of the partition wall.

2. A structure for removing foreign material
from an air stream as defined in claim 1, and
wherein said baffles in the air flow duct comprise
a series of staggered plates sloping downwardly
in spaced relationship from the partition and .
back walls and disposed below a plurality of rows
of overlapping trough-like elements presenting
laterally concaved upper surfaces and extending
between the back and partition walls.

3. A structure for removing foreign material
from an air stream as defined in claim 1, and
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7
‘wherein: said: baffles: in. the: reservoir: comprise: a
series: of: substantially fiat plate elaments: dis-
posed: in- spaced: relationship: along the reserveir
with: their planes substantially: perpendicular: to
the weir, said plate elements being. smalier in
size:than.the internal reserveir section and: vary-
ing: in: size: with their distance from: the inlet
part to. the: reservoir:.

4;. In a structure for removing foreign: mate-
rigl from an. air stream;. the: combination. com-
tiguous front surfzce. portions; one: above: the
other; and: the: lower of which: slopes forwardly
toward: the bottom, the: lower: end portion of
the lower one of said surface. portions being
smoothly curved rearwardly and terminating in
a-substantially: straight bottom edge; and means
for effecting the flow of a continuous and sub=-
stantially complete:layer of liquid down: the front
surface: of said wall which: results in: the forma-
tion of a substantially solid curtain: of liquid flow
from the bottem: of the wall surface, said means
comprising a reservoir at the top of said wall and
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8
including: a weir over whieh: liquid flows: from
the: reservoir to the. front: wall: surface; said. res-
ervoir having a:liguid inlet port at oneend’ there-
of: for the flow of liquid: thereto;. and a. series of
bafiles in the reservoir and: disposed: in- angular
relationship: to: the: weir and: to: the: direction: of
fluid flow from the inlet. port. for evening: the
flow cover the weir.
FRANK E: PEARSON.
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