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This invention relates generally to spray booths and
more particularly to means for and methods of separating
spray materials such as paint particles and the like from
liquid such as water employed in the spray booth for re-
ceiving excess spray or “over spray” materials. )

It has heretofore been known, as evidence by applicant’s
issued Patents 2,788,954 and 3,123,455, to provide spray
booths for collecting excess spray or “over spray” from
the working space in which spray coating methods have
been practiced. It has also been common practice to em-
ploy liquid such as water flowing downwardly along the
walls defining such work space to receive such excess

spray materials and to direct the collected materials to a:

receiving area in the lower portion of the booth. Appli-
cant has experienced commercial success in using appara-
tus of the type shown in his above-mentioned patents but
has continued to exert his efforts in this particular field
with the view of more efficiently and expeditiously han-
dling the contaminated liquid as it flows from the spray
booth,

It has also been the practice to cause the liquid (water)

from which the contamination in the form of paint par-
ticles and the like have been removed. to be returned to
the spray booth for again receiving spray materials. It
is very important that this re-directed water be as free
as possible from any contamination. Both from the stand-
point of health and safety; it is important that the separa-
tion of spray material from the water not only be as com-
plete as possible but also that such separation take place
in an area positioned externally of the spray booth. This
reduces possibility of explosion hazards. :

It is therefore one of the primary objectives of the pres-
ent invention to provide method and apparatus whereby
contaminated liquid such as water directed externally from
a spray booth may be so processed as to assure substan-
tially complete separation of the contaminating material
from the water before returning the water to the spray
booth. - .

More specifically the invention contemplates method
and apparatus for controlling the rate of flow of the upper
and lower levels of contaminated material in a reservoir
so as to establish an intermediate area of substantially
uncontaminated liquid which may be re-directed to a spray
booth.

Still more specifically, it is an object of the present in-
vention to so process contaminated liquid flowing from a
spray booth or the like as to assure floatable spray mate-
rials to remain at the upper level of a reservoir and heavier
or non-floatable spray materials to be precipitated and. re-
main at the lower level of the reservoir with the clear
relatively uncontaminated liquid positioned intermediate
said upper and lower levels.

A further object of the present invention is to provide
improved methods and apparatus for separating spray
material such as paint and the like from water in such a
manner as to facilitate removal of both floatable and non-
floatable spray materials after such materials have ac-
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cumulated in the form of sludge within a reservoir or
tank. ‘

The foregoing and other objects and advantages will
be more apparent from the following detailed description
when considered in connection with the accompanying
drawings wherein:

FIG. 1 is a perspective view disclosing a spray booth
device incorporating means for separating spray materials
such as paint particles and the like from water discharged
from the spray chamber;

FIG. 2 is a fragmentary sectional view taken substan-
tially along the line 2—2 of FIGURE 1;

. FIG. 3 is a horizontal sectional view taken substantially
along the line 3—3 of FIGURE 2;

FIG. 4 is a detailed vertical sectional view taken along
the line 4-—4 of FIGURE 2; and

FIG. 5 is a fragmentary sectional view of the upper
portion of the reservoir means.

. Referring now to the drawings more in detail wherein
like numerals have been employed to designate similar
parts throughout the figures. It will be seen that the spray
booth equipment incorporating the present invention is
designated generally by the numeral 10, FIG. 1. A spray
booth chamber 12 is defined by a housing designated gen-
erally by the numeral 14. For the purpose of describing
one practical improvement of the present invention it is

-not deemed necessary to describe in detail the various

structural features of the housing 14 and the parts asso-
ciated therewith. It should suffice to point out that the
upper portion of the housing 14 supports a ventilating unit
16 which draws spray vapors toward the back of said
chamber. This directs the atomized spray material such
as paints and the like into contact with water flowing
downwardly along a curtain panel 18. A spray of water is
directed against this panel 18 from the upper margin there-
of, this water flows from a conduit or pipe 20. Water sup-
plied through the pipe 20 is directed to an overflow water
tank 22 which directs a sheet or curtain of water along
the front side of the rearwardly inclined curtain panel 18.
In addition, a series of manifold nozzles 24 are employed
to deliver water in the form of sprays from a conduit or
pipe 26 connected with the pipe 20 through a pipe 28.

It will be apparent from the foregoing that excess spray
material, sometimes referred to as “over spray” is accumu-
lated by water flowing downwardly along the curtain
panel 18, the direction of flow being indicated by the di-
rectional arrows in FIG. 1. This curtain of contaminated
water ‘is received in a trough or runway 30 positioned
at the lower margin of panel 18. In order to reuse the
contaminated liquid received by the trough or runway 30,
the accumulation of spray materials such as paint particles
must first be removed. Thus, contaminated liquid flowing
along the runway 30 spills over into a second runway
designated by the numeral 32. The flow of contaminated
liquid from the runway 30 into the runway 32 is indicated
by the downwardly curved arrows in FIG. 1. Contaminated
liquid flows along the generally horizontal or slightly in-
clined runway 32 over a sludge collector filter screen 34.

Some of the solid spray material particles carried along
with the flow of liquid in the runway 32 will be held by
the screen 34 while the finer solid particles will pass
through the screen. For a clear understanding of the
functioning of the contamination separator about to be
described, specific attention is directed to FIGS. 2-5 in-
clusive. It will be noted that liquid flowing along the run-
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way 32 and over the screen 34 associated therewith ulti-
mately flows downwardly at the discharge end of the run-
way (see FIG. 2), into a reservoir or tank 36.

From the discharge extremity of the runway 32 and
its associated screen 34, the liquid which still contains
a considerable amount of spray material particles, flows
generally from the left end of the reservoir 36 as viewed
in FIG. 2 toward the right extremity thereof. The rate of
flow of the liquid in the reservoir is controlled by upper
and lower baffle means 38 and 46 respectively. These
baffles traverse the reservoir and as the liquid in the reser-
voir moves from left to right, as indicated by the direc-
tional arrows of FIG. 2, the upper baffle 38 functions to
retard the flow rate of the upper body of the liquid in
the reservoir thus permitting floatable spray particles to
accumulate at the upper level of the liquid body. Like-
wise, the lower baffle which traverses the lower portion
of the reservoir 36 serves to retard the horizontal move-
ment of the liquid in the lower area of the reservoir, thus
enhancing precipitation or settling of the heavier non-
floatable spray particles as indicated in FIG. 2. In this
figure, the upper or floating particles are indicated gen-
erally by the letter A and the lower non-flotatable par-
ticles precipitated in the bottom of the reservoir are desig-
nated generally by the letter B.

With the arrangement just described, an area desig-
nated by the letter C, FIG. 1 disposed between the ac-
cumnulated lower spray particles B and the upper flowing
particles A is substantially free from any contamination.
This relatively uncontaminated liquid or water passes
through an opening 42 defined by the adjacent upper and
lower margins of the respective baffles 38 and 40. The
upper margin of the baffle 40 functions somewhat as a
weir in permitting the overflow of uncontaminated liquid
and simultaneously functions to trap the spray material
or sludge B behind it. The upper margin of the baffle 40
is preferably formed with lateral lip 40a in order, more
effectively, to prevent the passage of spray material par-
ticles over the upper margin of the baffle 40. The baffle
38 carries a similar lip 38a.

The right extremity of the reservoir or tank 36 as
viewed in FIGS. 2 and 3, is provided with an area or
chamber designated by the numeral 44 to receive the
relatively uncontaminated liquid from the area C referred
to above. A suitable valve, 46, the opening and closing
of which is controlled by a float 48, is employed to pre-
vent the overflow of liquid in the reservoir 36. An over-
flow pipe or conduit 50 may also be employed to coop-
erate in maintaining the level of the liquid in the reser-
voir. An overflow valve fitting 52 is incorporated at the
lower extremity of the conduit 50. With the liquid in the
arca 44 of the reservoir 36 substantially free of contami-
nation, it is in condition to be withdrawn from the reser-
voir by a suitable pump 54. This pump is connected with
a filter or screen 56 at the lower intake extremity to
screen out any sludge particles which may be present in
the chamber 44. If additional water is required to raise
the level thereof in the reservoir 36, it is only necessary
to open a valve 58 which will cause water from an outside
source to be delivered to the bottom of the tank.

The pump 54 serves to direct the relatively uncon-
taminated liquid from the reservoir 36 through a vertical
conduit or pipe 60 which is coupled with the previously
mentioned pipe 26, FIG. 1. After the above described
apparatus has been functioning for a period of time, it
will require cleaning to remove the accumulated spray
material or sludge from the upper surface of the screen
34, from the bottom of the reservoir 36. Thus, the sludge
accumulated along the upper surface of the screen 34
may from time to time be scraped from the screen and
deposited in a sludge chute 62.

From the foregoing it will be apparent that the above

described apparatus may be used to practice my improved .

and novel method of separating sludge or spray material
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from the liquid or water used in spray booths. This is.
accomplished by directing contaminated liquid along a
given path in a generally horizontal direction, causing
such liquid to be directed downwardly into a reservoir,
and then retarding the horizontal flow of the upper and
lower areas of the liquid sufficiently to permit floatable
material to gather at the top of the liquid level and non-
floatable material to accumulate at the bottom of the
reservoir. The next step of the method consists in with-
drawing the substantially or relatively uncontaminated
liquid positioned between the upper and lower levels of
contaminated liquid in the reservoir and then employing
this withdrawn liquid for the purpose of collecting spray
material. Reference has been made to the runway 30 and
32 as being generally horizontal and this terminology is
used advisedly to include runways which have sufficient
inclination to direct liquid properly from one position to
another. If the inclination of the runway 32 for example
is excessive the proper functioning of the screen 34 would
be affected. It is therefore desired to have the pitch or in-
clination of this runway sufficiently gradual to insure
proper functioning of the entire system.

Spray booths of the types herein described are often
referred to as a self-cleaning type of spray booth. For
the purpose of illustrating one practical embodiment of
the invention a spray booth is disclosed in the drawings
wherein only the rear panel receives a curtain of water.
Obviously the present invention contemplates the use of
other spray booths wherein both the rear and side panels
are equipped with means for providing water curtains.
The sludge or spray material floating along the top of the
water in the reservoir may be skimmed off the surface
periodically and disposed of without interrupting the
functioning of the equipment. It has been found for ex-
ample that the equipment may function continuously dur-
ing an entire working day with only a few minutes time
spent in skimming off the floating sludge. The heavier
sludge settling to the bottom of the reservoir or tank may
be removed when a change of fresh water is needed. Thus
for example after the machine has been functioning dur-
ing the day, a night attendant may remove the settled
sludge with a spark-free scoop or spade, and thereafter
flush the tank with a hose, the valve 52 being opened to
facilitate complete cleaning of the tank. This simple pro-
cedure reduces maintenance costs to a minimum com-
pared with relatively high costs heretofore experienced
when a machine is shut down for a day or two to permit
proper cleaning. The present method and apparatus
makes for increased efficiency and economy in operation.

The sludge collector water tank or reservoir 36 may be
installed outside of the spray booth proper, either on the
floor or below the floor. Thus the spray chamber 12 may
be automatically washed and ventilated to the floor line.
This enhances the safety of operation, reduces fire haz-
ards and in general introduces a housekeeping conveni-
ence because of the ease with which sludge may be re-
moved.

It should be understood that while the foregoing spe-
cification describes spray booth equipment of a specific
design, modifications and changes may be made without
departing from the spirit and scope of the appended
claims.

The invention is claimed as follows:

1. A spray booth comprising housing means providing
a chamber for receiving spray material such as paint and
the like, means for directing liquid into said chamber for
receiving excess spray material, liquid receiving means
disposed at the lower portion of said housing means, gen-
erally horizontally disposed runway means for receiving
and directing the flow of contaminated liquid from said
liquid receiving means, reservoir means for receiving con-
taminated liquid delivered to said runway means, means
for retarding the horizontal flow of contaminated liquid
in the upper portion of said reservoir means, second
means for retarding the horizontal flow of contaminated
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liquid in the lower portion of said reservoir means, dis-
charge means disposed intermediate the upper and lower
portions of said reservoir means for directing the flow of
intermediate, relatively uncontaminated liquid, and means
for returning said relatively uncontaminated liquid to
said chamber.

2. A spray booth comprising housing means providing
a chamber for receiving spray material such as paint and
the like, means for directing liquid into said chamber for
receiving excess spray material, liquid receiving means
disposed at the lower portion of said housing means, gen-
erally horizontally disposed runway means for receiving
and directing the flow of contaminated liquid from said

liquid receiving means, reservoir means for receiving con- .

taminated liquid delivered to said runway means, baffle
means for retarding the horizontal flow of contaminated
liquid in upper portion of said reservoir means, second
baffle means for retarding the horizontal flow of con-
taminated liquid in the lower portion of said reservoir
means, discharge means disposed intermediate the upper
and lower portions of said reservoir means for directing
the flow of intermediate, relatively uncontaminated liquid,
and means for returning said relatively uncontaminated
liquid to said chamber.

3. A spray booth comprising housing means providing
a chamber for receiving spray material such as paint and
the like, means for directing liquid into said chamber for
receiving excess spray material, liquid receiving means
disposed at the lower portion of said housing means, gen-
erally horizontally disposed runway means for receiving
and directing the flow of contaminated liquid from said
liquid receiving means, reservoir means for receiving con-
taminated liquid delivery to said runway means, baffle
means for retarding the horizontal flow of contaminated
liquid in upper portion of said reservoir means, second
baffle means for retarding the horizontal flow of con-
taminated liquid in the lower portion of said reservoir
means, discharge means presented between the free mar-
gins of said baffle means intermediate the upper and lower
portions of said reservoir means for directing the flow of
intermediate, relatively uncontaminated liquid, and means
for returning said relatively uncontaminated liquid to said
chamber.

4. A spray booth comprising housing means providing
a chamber for receiving spray material such as paint and
the like, means for directing liquid into said chamber for
receiving excess spray material, liquid receiving means
disposed at the lower portion of said housing means, gen-
erally horizontally disposed runway means for receiv-
ing and directing the flow of contaminated liquid from
said liquid receiving means, filter means associated with
said runway means, reservoir means for receiving con-
taminated liquid delivered to said runway means, means
for retarding the horizontal flow of contaminated liquid in
upper portion of said reservoir means, second means for
retarding the horizontal flow of contaminated liquid in
the lower portion of said reservoir means, discharge means
‘disposed intermediate the upper and lower portions of
said reservoir means for directing the flow of interme-
diate, relatively uncontaminated liquid, and means for re-
turning said relatively uncontaminated liquid to said
chamber.

5. Means for receiving water contaminated with spray
material such as paint and the like including reservoir
means, generally horizontally disposed runway means lo.
cated at the upper portion of said reservoir means for re-
ceiving and directing the flow of contaminated liquid,
filter means having a downstream end terminating ad-
jacent a wall of said reservoir means and forming a con-

“tinuation of said runway means to permit precipitation
of spray material therethrough and the downstream end
of said filter means being spaced from said wall to per-
mit overflow and downward discharge of said contami-
nated liquid from the end of said filter means into said
reservoir means, baffle means spaced horizontally from
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said end of said filter means and positioned beneath said
runway means for retarding the horizontal flow of con-
taminated liquid in the upper portion of said reservoir
means, second baffle means cooperatively associated with
said first baffle means and located at the lower portion of
said reservoir means for retarding the horizontal flow of
contaminated liquid in that vicinity, the free margins of
said baffle means being located and spaced from each
other in an area intermediate the upper and lower fluid
levels of said reservoir means for directing the flow of
intermediate relatively uncontaminated liquid, and means
for returning said relatively uncontaminated liquid from
said reservoir means. )

6. A spray booth comprising housing means providing
a chamber for receiving spray material such as paint and
the like, means for directing liquid into said chamber
for receiving excess spray material, liquid receiving
means disposed at the lower portion of said housing
means, generally horizontally disposed runway means for
receiving and directing the flow of contaminated liquid
from said liquid receiving means, reservoir means posi-
tioned externally of said housing means for receiving con-
taminated liquid delivered to said runway means, means
for retarding the horizontal flow of contaminated liquid
in upper portion of said reservoir means, second means
for retarding the horizontal flow of contaminated liquid
in the lower portion of said reservoir means, discharge
means disposed intermediate the upper and lower por-
tions of said reservoir means for directing the flow of in-
termediate, relatively uncontaminated liquid, and means
for returning said relatively uncontaminated liquid to said
chamber.

7. The method of separating spray material such as
paint particles and the like from liquid such as water
which includes the steps of directing water contaminated
with such spray materials along a generally horizontal
path, directing said contaminated liquid downwardly
from said path into a reservoir, retarding the horizontal
flow of the upper portion of the contaminated liquid in
said reservoir to permit the accumulation of floatable
spray material, retarding the horizontal flow of contami-
nated liquid in the lower portion of said reservoir to per-
mit the precipitation of non-floatable spray material, and
directing the relatively uncontaminated liquid position be-
tween the upper and lower levels of the liquid in said
reservoir to an area from which said liquid may be used
to again receive spray material. '

8. The method of separating spray material such as
paint particles and the like from liquid such as water
which includes the steps of directing water contaminated
with such spray materials along a generally horizontal
path, directing said contaminated liquid downwardly from
said path into a reservoir, retarding the horizontal flow
of the upper portion of the contaminated liquid in said
reservoir by directing said liquid against baffle means to
permit the accumulation of floatable spray material, re-
tarding the horizontal flow of contaminated liquid in the
lower portion of said reservoir by directing said liquid
against baffle means to permit the precipitation of non-
floatable spray materjal, and directing the relatively un-
contaminated liquid positioned between the upper and
lower levels of the liquid in said reservoir to an area from
which said liquid may be used to again receive spray
material.

9. The method of separating spray material such as
paint particles and the like from liquid such as water
which includes the steps of directing water contaminated
with such spray materials along a generally horizontal
path, screening some of the spray materials from the liquid
as it moves along said path, directing said contaminated
liquid downwardly from said path into a reservoir, re-
tarding the horizontal flow of the upper portion of the
contaminated liquid in said reservoir to permit the ac-
cumulation of floatable spray material, retarding the hori-
zontal flow of contaminated liquid in the lower portion of
said reservoir to permit the precipitation of non-floatable
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spray material, and directing the relatively uncontami-
nated liquid positioned between the upper and lower levels
of the liquid in said reservoir to an area from which said
liquid may be used to again receive spray material.

References Cited
UNITED STATES PATENTS

745,870 12/1903 Lowe wcmmmemmmememe 210—538
2,058,044 10/1936 Spencer —-—eee—eme—o 210—538
2,788,954 4/1957 Paasche —ooocme— 210—300
2,805,844 9/1957 McMaster oo 261—3

3,123,455 3/1964 Paasche ———____ 210—538

534,627
594,786
649,025

5 316,568

907,507
133,142

. 8
FOREIGN PATENTS

12/1956 Canada.
3/1934 Germany.
8/1937 Germany.
7/1929 Great Britain.

10/1962 Great Britain.
8/1929 Switzerland.

REUBEN FRIEDMAN, Primary Examiner.

10
DANIEL M. RIESS, Assistant Examiner.



