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UNITED STATES

. 2,353,548

PATENT OFFICE

| 2,353,548
AIR WASHING APPARATUS

Alfred J. Dalton, Detroit, Mich., assignor to In-
~dustrial 8heet Metal Works, Inc., Detroit,
Mich., & corporatien of Michigan'

‘Application August 29, 1941, Serial No. 408,723

1 Claim.

This invention relates to improved apparatus
for removing foreign material such as paint,
enamel, lacquer, dust, grindings, polishing and
burnishing refuse from air within which it is sus-

pended. More particularly, this invention re- 5

lates to improvements in the type of apparatus
" described and claimed in my application for

patent, Serial No. 336,897, filed May 23, 1940, now

Patent No. 2,243,839,

" An important object of this invention is to 10

provide an improved apparatus for bringing air
laden with foreign material intp intimate con-
tact with a liquid such as water and causing the
liquid to: wash the air of such foreign particles

in an economical and expeditious manner. An- 15

other important object of this invention is to
provide ' improved means for Introducing the
water into the air stream which is to be cleaned
while passing through the apparatus. Another

object is to provide novel means for introducing 20
& large thick sheet of water into the air stream -

passing through the apparatus at a critical point
where the ajr stream is capable of picking up the
water and violently swirling it about in a con-
fined space.

. More particularly, the present invention re-
lates to-the type of apparatus illustrated in my
aforesaid patent where an upright casing sur-
mounts a water carrying reservoir and contains

a plurality of water eliminating baffles arranged 3o

in vertical spaced alternately staggered relation
and wherein the air passageway is so constricted
between a pair of bafles adjacent to the entrance
‘to the passageway that a swirling concentration

of water is set up within such constriction throw- 38

ing the water down on the upper surface of the

lower baffle of the pair. This invention relates

to improvements in such construction.
Especially it relates to the novel feature of

flowing a thick sheet of washing liquid over the 40

upper surface of the lower baffle of such pair
against which sheet the suspended particles in
the swirling concentration of the air stream are
thrown. BSuch liquid sheet is constantly main-
tained as a thick layer over the baffle.
lquid sheet flows from such baflte across the air

passageway at the entrance to the space between .

sald pair of baffles. Preferably the bafle over
‘which the liquid flows is downwardly inclined,

and gravity attraction alone governs the speed 50

of the liquid flow. Thus the water spills from
the edge of the baflle in & slow moving stream.
No expensive devices are necessary to throw the
- water under relatively high speed into the sair

stream. ' An important feature of, the invention 55

is the function of the air stream to be cleaned
in the operation of the apparatus.  The. air
stream is delivered at a high rate of speed and
picks up the thick slow moving liquid sheet spill-

ing from the bafe and throws it into a violently 60

Suach 15

(C1. 183—28)

swirling dense spray in the relatively confined
space between the bafle and the next superim-
posed bafie. The result is that a cleaning liquid
such as water is introduced into the air stream
in an inexpensive and highly efficient way, and
the air to be cleaned functions as part of the
apparatus as it is cleaned. To accomplish all

thig without interfering with the passage of.the

air stream or the swirling action of air and water, -
& novel water supply means is provided.

The air cleaning chamber preferably sur-
mounts a water carrying reservoir. Water from
the reservoir is introduced into the air stream
at the edge of one of the lowermost baffles, pref-
erably the lowermost bafle. A water sheet of a
constant thickness is flowed over the baffles. In.
one form of the invention the constant thickness
of the water sheet is maintained by a constant
volume delivery pump feeding water to flow
through an outlet opening upon the upper face
of the baffle. In this form of the invention, the
outlet is a relatively wide slot and the thickness
of the water sheet flowing therethrough  gov-
erned by the rate of delivery of the pump rather

s than the width of the slot. Preferably a water

trough is provided into which the pump feeds.
The slot opens into communication with the up-
per levels of the trough and the amount of liquid
flowing therethrough from the trough is gov-
erned by the volume delivery of the pump.

In another form of the invention, a head of
water maintaing a sheet of constant. thickness
flowing over the baffle. Preferably this head of
water is maintatined on one of the walls of the
casing, such as the rear wall, and is arranged
to overflow its contents through a relatively wide
slot upon the bafle which slot measures the
thickness of the sheet and maintains it at a con-
stant thickness. The water supply means shown
i1s in the form of a trough continuously fed with
water from the reservoir by a pump which oper-
ates at such a rate of speed that a large sheet
of water equal in thickness to the slot is caused
to flow down the baffle and spill from the edge
thereof into the air stream.

In both forms the water troughs function to
provide a reservoir of cleaning liquid spaced
above the reservoir upon which the air cleaning
chamber is mounted. The pump means pro-
vides a novel circulation of water from the bot-
tom reservoir to the trough, from whence the
water flows back to the reservolr. The trough
functions to quiet the water before it flows upon
the baffle. Because of its depth, the trough also
acts to settle out foreign particles from previous
washings before the water flows upon the baffie.
Moreover, the discharge slot being wide and ex-
tending the length of the machine, there is no
danger of the foreign material clogging the slot
and interfering with the type of water flow de-
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sired, To assist in removing foreizgn matier from
the water before it flows upon the bafies, novel
means ig provided in the trouzh to aid in get-
tling out the undesired foreign’ matter.

The spparatus of the present invention ine-
cludes 2 second povel water supply mesns pro-
vided on the outside of the fromt wall of fhe
cesing for the purpose of fooding the outsids
surface of this wall with & fcod shest of water.
This water supply means is preferably a trough
-which overfiows its contents upon the frong woll,
This trough is mounted high on the frong wall
considerably above the trough which supplies the
thick sheet of water to the bafle. The resulting
flood sheet spills from the bottom edge into the
reservolr. - An importani festure of the inven-
tion is the provision of a single pump for fliing
the high and low troughs with water taken from
the reservoir and the control meens for reguigt-
ing the quentity of liguid delivered to the two
troughs, . :

Varlous other objects, sdvantages, end meri-
torioug features will become more fully apparent
irom the following specification, appended cledsm,
end accompanying drawings, wherein:

Flgure 1 is o side clevetion of on soparatus
constructed in accordance with this mvention,

Fig. 3 1s » front elevation of the apparntus in
Big, 1,

Flg. 3 is o view of & part of the front of the
epparatus broken away to Bustrate the Interior
construction,

Fig. £ Is o eross-sectional view of the apparae
tus glong line 4—4 of Fig, 1,

Fig. B i3 o vertical gactionsl view throush the
apparatus illustrating the actiom of the water
and air when the latter is drewn rapidly Up-
werdly through the apparstus,

Fig. 8 13 o vertical sectional view of & nert of .

the apparatus Ulustrating the action of the Woe
ter when no air is moving in the apparatus,

Flg. 7 i & detall sectional view through the
trough on the upper front wall of the BODG=
ratus.

The spparatug lilusirsted herein is intended
primarily for the removal of paint pariicles and
similer forelgn material from the air. The Fakel
paratug, however, could he used for the DUFDOSE
of removing other kinds of foreign materiel end
it 15 undersiced thes the invention spples to
such uges. The apperaius is ususliy nssocioted
with s chamber or both where articles are snrayed
with paint. - The apearaius, howsver, might bs
used for removing particies such &z resul from
grinding, polishing and burnishing operations
end it is understood that the apparatus mey be
used for such purposes. Various modifications
may be meade in the Mustrated embodiment of
the invention and it is understood thei such
modifications fall within the scope of ths invene
tion,

Referring partiewiarly to the drawingg, & cage
ing indicated at 18 surmounis o reservelr (%,
‘The letter is adapted to contaln o Hauid ot o level
near the top of the reservolr as indicated. The
liguld may be water, though nob necessarily &o,
and it is undersicod thet when the term woter
is used herein it 1s intendad to cover any gultabic
cleaning lould.

In the present cmbodiment of the Inventicsn
the casing is generally restanguler in shay @, ond
ocemprives o frond wall 14, o rear or bask wall 4@,
-and side walls 18-—18 connecting tg frent ond
back walls, The front wall curves inwardly olons
g bottom edge a8 chown and teyminntes nhove

10
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the level of the water in the reservoir to form an
2ir inlet opening into the lower end of the cas-
ing. A discherge conduit 28 iz attached to the
top of the cesing. In it is & fan 22 which in
aperation pulls aly into the alr inlet opening and
upwardly through the caging.

The casing forms part of & room or booth

Ain which the paiat spraying operations are per-

formed. The front wall §4 confronts the area
where the paint i3 sprayed. It is customary to
Bood the outside surface of this wall with a
downwardly fiowing sheet of water to carry away
paint particles coming into contact therewith.
The side walls 18—18 extend forwardly beyond
the front wall g shown in Figs. 4 and 5 and act to
direct the air laden with paint toward the flood
sheet on the froni wall, When the fan 22 is
turned on to pull the alr upwardly through the

- oreing, the ale in front of the casing is drawn

20

389

50

B8

w0

- oy

g through the outlet 28,

against the fcod sheet and down to the air in-
ist as the dotted arrews indicate in Fig. 5.

Inside the casing, mesns {s craployed to give
the air stream o thovough washing with water
aid to remove the watar before the air discharges
In the gpparatus {lug-
trated in my oforezald application and the em-
bodiment of the invention Hlustrated htereln, this
is accomplished by the provision of & novel series
of bafle members extending downwardly close
to the ir ialet opening =nd the provision. of
water flow means which causes the water and
the nir drown vpwerdly through the cesing to
be swirled viclently arownd in 2 restricted space
batween & pair of the lower bafe members. The
lmnportent feature of the present invention is
the novel manner of delivering g large supply of
water to o point adiacent the restricted apace
and so furnishing this water that a continuous .
thick shest of water is discharged into the air
stream just es the latter enters the space between:
two of the befes, )

The bafle members are preferably arranged as
shown in Figs. 5 and § in aliernstely staggered
verfleally spaced sbart relationship and inelining
rdly from the front and rear walls, The
inner edses of the bafes preferably overlap upon
one ancther 83 shown and extend far enough
ecrogs the casing a¢ such an inclination that the
afr stream passing upwardly through the casing
is caused to be successively expanded and con-
strictad and reversed upon iteell bafore it reaches
the discharge outlet 26, As shown, the speces
betwesn the bofies are segrezated from one an-
other by restricted emtrances and exists. The
alr emicrg each spoce through e restricted en.
tromee end passes info & relatively wide spsce
which graduslly converges to the restricted exit.
The resull is an alr stream which s speeded up
&8 ik pesges through the restrioted entrsnees
and exits and I8 relatively slowed down in the
lerger cpoce between thess restricted openings.
In sddition, ths downwerd inclinstion of the
2£leo causes of lesst o part of the air stream

be defiested downwardly toward the top =side
the lower bafle of ecch pair before it turns
teave the space for the next superposed space.

Four bofies sre chown in the lustrateq appas
rotus. Commencing from the bottom, these are
numbored 20, 26, 80 and 38, These bafles are
correspondingly formed, 'They are prefershly
4 of fist slicots of metal having ons side-
ehed &0 elther the front or back wall and

o o o
888

atia

fmelined downwardily from this atiachmens, The
forward or inner cdges oze preferably turned
down ag shown to form depending lips 32 running
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the length of the baffles. ‘The baffles extend as
shown in Fig. 4 the length of the casing from
side wall to side wall and are supported on nar-
row brackets 34 fixed to the side walls. An im-
portant. novel feature in the provision for ad-
Justing the degree to which the baffles extend
across the casing. Blight adjustments of this
character have an important bearing upon the
operation of the air and water, and this is par-
ticularly true of the bafe regulating the re-
stricted opening across which the primary wash-
ing water is discharged into the air stream. In
the particular this is the lowermost baffle 24. As
shown in Fig. 4 this is accomplished by the pro-
vision of narrow slots 38 above each bracket 34
upon which it is supported. Through these slots
extend bolts which hold the baffle plate down on
the brackets. It is obvious from the type of this
connection that the baflle 24 is adjustable in its

plane to vary the restricted opening between .

its inner free edge and the front wall 4.

Mounted on the back wall of the casing is a

container or trough 48 extending the length of
the casing on a level approximately that of the

Jowermost baffle 24, As shown in Fig. 5 the bot-

tom of the trough 40 is spaced below the line of
attachment of the baffle 24 to the rear wall and
the top of the trough is above this line of attach-
ment. The trough is filled from the bottom with
water or other liquid by one or more pipes 42
having communication with the outlet of a pump
44. The latter has its inlet pipe 48 in communi-
cation with the liquid content of the.reservoir
to draw water therefrom.

The rear wall is provided with & long horizon-
tal relatively wide slot 48 opening on the one

hand into the interior of the casing preferably -

immediately above the attachment of bafie 28
to the rear wall and opening on the other hand
into the top section of the trough 40. Az a re-
sult of this construction water filling the trough
18 caused to flow therefrom through the slot and
down the top side of the bafe 24. The pump 44
is operated at such rate of speed that the volume
- of water entering the trough is sufficient to cause
a relatively thick sheet of water to flow from the
trough down the top 'side of bafe 24. From
the lower edge of this bafile the water flows gen-
erally across the casing in a thick stream toward
and against the inner surface of the front wall,
This is true when no air is moving in the cas-
ing-and this condition is represented in Fig. 6.

. Preferably the slot 48 is at least % inch wide."

It may be as wide as 1% inches.” The thickness
of the sheet of water flowing through the slot
may be governed by the slot. However, in the
case of & wide siot, such as 114 inches wide, the
thickness of the sheet may be controlled by the
‘rate at which the pump is operated. In either
case the sheet of water delivered through the slot
s of relatively thick character exceeding 3 inch
in thickneas. This thick stream of water flows
smoothly down the top side of the baffie and dis-
charges from the lower generally across the air

passage and against the front wall of the casing,’

Projecting inwardly from the siot 48 and in sbhaced
parallel relation to the bafle 24 is a flange 58
which protects the water sheet as it emerges from
the slot from the air currents and falling water
drops. :
The combination of the trough 48 and the slot
48 is preferred to any other form of mechanism
for discharging water. In the first place an even
flow of water is assured down the top side of the
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baflle and throughout its length. ‘Secondly, the 78

5
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wide character of both the trough and the slot
allows large solid and semi-solid objects such as
balls of paint or other refuse to circulate back
to the reservoir without clogging passages in the
system. Thirdly, by discharging the outlet from
the pump into the bottom of the trough as shown,
the water passing through the slot 48 is rela-
tively quiescent and, in addition, imposes an even
head on the pump., :

Although the trough aids in shutting out for-
eign material from the water before the latter
flows into the casing through the slot, it is de- -
sirable to provide means which would prevent
refuse from rising in the trough and flowing
through the slot. Accordingly, there is provid-
ed in the trough an inverted channel member B
supported. in any desirable manner which helps
in holding ‘down any  foreign material which
might flow with the water through the siot. 4
channel member also has the effect of quieting
the surface of the water in the trough so that
it flows evenly through the slot throughout the
length thereof. : .

As previously described, the outside .surface
of the front wall (4 is flooded with a sheet of
water. This flood sheet is comparatively thin,
being only sufficient to maintain the front wall::
wet and carry impinging paint or other foreign
particles  downwardly to' the ' reservoir. The
front wall {s washed with a sheet of water from
a trough #2 located high on the front side. The
trough is of triangular cross section and extends
from one side wall to the other. One side of the ‘
trough 82 lies flat against the front wall; the
other side by virtue of ‘its construction inclines
downwardly and backwardly until it joins the
other side of the trough on an apex substantially
flush with the front wall. - The trough is filled
with water from a horizontal pipe 54 immediately
thereabove. - Preferably short vertical tubes §§
deliver water from the pipe into the interior of
the trough. When the trough is filled as shown
in Fig. 7, this carries the lower end of the tubes
below the level of the water ahd reduces turbu-
lence. The front inclined wall of the trough $2
is rolled inwardly as shown at 58. When the
trough is filled and additional water is added by
the: tubes 64 the water spills over the rolled
edge and down the outside inclined wall of the
trough and thence down the front wall in the
form of a flood sheet.

Water is supplied to pipe §4 from the: same
pump which ‘delivers water to the trough 48 on
the back wall. As shown in Pigs. 1 and 2, the
Opposite ends of pipe 54 are connected to horj-
zontal rearwardly extending  pipes $0—=88 on
opposite sides of the casing. Vertical vipes
§2—82 extend from the rear ends of the pipes
§8—60 io a point below the trough 40 and above
the ‘pump 4. - Extending horizontally inwardly
from the lower ends of pipes 62—82 are pipes
8484 which join at a union 88 with vertical
outlet pipe 42, It is thus seen that both troughs
are supplied with liquid from a single source of
supply. - The amount of Hquid delivered to each
trough may be regulated by valves; valve 88 in
Hne 42 to the trough 48 and in the separate
lines §2—82 by valves 70.

The rear wall 168 of the casing has a section
12 ‘adjacent the bottom which is inclined for-
wardly and projects downwardly below the level
of the water in the reservoir. . The inclined wall
section 12 extends below the level of the water
In the reservoir but terminates shove the floor
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thereof. The function of this section is to drain
water and washed out particles down into the
reservoir ag Fig. 5 {llustrates. The water flowing
down the inciined wall section serves as a sec-
ondary flood sheet to the air entering the inlet
to the casing. By projecting the inclined wall
12 below the surface of the liquid in the reser-
voir it also acts as a bafling plate dividing the
reservolr into front and rear sections. Since the
water from the washing operation drains into
the front section of the reservoir the rear section
will be compearatively quiet aliowing the hea.v!er
material to settle to the bottom.

In the reservoir {2 between the back wall
thereof and the inclined wall 72 is a vertical
baflle plate 78 which rises from the floor of the
reservoir but terminates short of the surface of
the liquid. This plate cooperatés with the in-
clined wall to reduce turbulency in the water
and settle out material washed out of the air.

As shown in Fig. 5, the inlet to the pump opens’

through the back wall of the reservoir, prefer-
ably intermediate the height of water, and water
withdrawn thereby is caused to travel a tortuous
- path before it leaves the reservoir.

As previously mentioned, Fig. 6 illustrates the

condition of the apparatus when the water alone
is flowing. The thin flood sheet flows down
the outside of the front wall 14 and drips from
the inturned edge of the wall into the reservoir.
A relatively thick sheet of water flows through
the slot and down the top side of baflle 24. It
has such & momentum that when it leaves the
lower free edge of the baflle it travels generally
horizontally across the air passage and strikes
the rear side of ‘the front wall. With no air
flowing in the casing, this water falls down the
inside of the front wall and upon inclined wall
section 72,

When air is caused to flow upwardly through
the casing at & high velocity it picks up the water
streams and violently swirls them around in
the confined spaces. First, as the air stream,

- which is indicated by the dotted arrows, is drawn

toward the front wall and downwardly into the
air inlet it deposits some of its particles of sus-
pended matter on the flood sheet. It then entera
the air inlet and encounters the flood sheet water
dripping from the ‘front wall. This is picked
up by the air and caused to be swirled about as
shown in Fig. 5 by the full line arrows. in the
spece between the bafing board 14 and the
front wall. The swirling agitated mass of water
is relatively mild compared to the next described
operation but it does serve as a prel!minary
washing operation.

As the air stream passes around the edge of
the lowest baflle 24 it is constricted because of

the narrowing of the passage and thereby speeded
up. At this point it encounters the thick sheet

of water flowing from the edge of the bafle. This
thick sheet is caught up by the fast moving air
stream and caused to be rapidly and violently
swirled and dashed about in the space between
the two lowest baffles. The full and dotted ar-
rows in Fig. 5 represent this action. The second
baflle 28 serves to deflect both the water and air
downwardly toward the top side of the bafile 24,
which, as previously described, is covered with a
thick sheet of moving water. The water in the

confined space is dashed about in coarse dense
. streams of water which effectively knock the sus-

2,853,848

pended matter out of the a!r The downward in-
clination of the baflle 2¢ and the provision of lip
32 thereon narrows the space between the two
baffles, These elements function to deflect -the
water downwardly as the air passes from be-
neath the baflle 28 and turns to rise thereabove.
The air is thoroughly cleaned of suspended for-~

eign material by this means.

10
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As previously mentioned, the thickness of
the water sheet on the bafile may be determined
in two different ways. In one way, it may be -
governed by the rate of delivery of water from
the pump, The slot 48 is wider than the desired
thickness of the water sheet on bafle 24. The
pump is operated at such a rate that the water
flows from the slot at a constant rate and
thickness, which thickness for the purpose of.
this apparatus is preferably at least one-half inch,

In the other form of the invention, the slot
is no wider than the desired thickness of the
water sheet and governs the thickness thereof.
The pump is operated to maintain level of liquid
in the trough 40 above the upper edge of the slot
opening 48. A head of water thus serves to sup-
ply the water for the baffle.

In either form of invention, a cover 18 is pro-
vide on the trough &9. It is preferably hinged
so that it may be opened to gain access to the
interior of the trough. In the second form of the
invention the cover 18 may have a water tight
fit with the wall of the trough to prevent leakage
of water therefrom if the pump should completely
fill the trough with water.

What I claim:

Apparatus for removing from an air stream
suspended foreign material comprising, in com.
bination, a water carrying reservair, an upright
casing formed of front, back and end walls super-
imposing said reservoir, the front wall of said
casing curving inwardly and terminating above

. the level of the water in the reservoir to form

45
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an air inlet into the casing, a baffle member at-
tached to the back wall above the inlet opening
and extending partially across the casing toward
the inwardly curved position of the front wall at
& downward inclination, the back wall immedi-
ately above the attachment of the bafle member
thereto provided with a relatively wide slot ex-
tending horizontally substantially the length of
the baffle, a frough on the front wall adapted to
discharge on to the outer surface of said wall, a
trough disposed on the outside of the back wall
with the upper portion extending at least to the
level of the slot, pump means having an intake

‘communicating with the reservoir and a branched

outlet discharging into the two troughs, said pump
means adapted in operation to continuously de-
liver water from the reservoir to the two troughs
and cause the water in the trough on the back
wall to overflow through said slot down the top
side of the bafle member in a relatively thick
sheet of water and spill therefrom on the front

. wall and back to the reservoir in & relatively thick

€5
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curtain of water, and similarly cause the water to
flow from the trough on the front wall down the
outside surface thereof and spill from the bot-
tom edge back to the reservoir in a curtain of
water, and means for causing an air stream to
enter said inlet and flow upwardly through the
water curtains.
ALFRED J. DALTON.




