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UNITED STATES PATENT OFFICE 
258,548 

AR WASENG A PPARATUS 
Alfred J. Dalton, Detroit, Mich., assinor to n 

dustrial sheet Metal Works, Inc., Detroit, 
Mich., a corporation of Michigan 
Applieation August 29, 1941, serial No. 408,723 

(C. 83-26) 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 
lates to improvements in the type of apparatus 
described and claimed in my application for 
patent, Serial No. 336,697, filed May 23, 1940, now 
Patent No. 2,243,839. 
An important object of this invention is to 

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 
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 
a large thick sheet of water into the air stream 
passing through the apparatus at a critical point 
where the air 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 
in vertical spaced alternately staggered relation 
and wherein the air passageway is so constricted 
between a pair of bafles adacent to the entrance 
to the passageway that a swirling concentration 
of water is set up within such constriction throw 
ing the water down on the upper surface of the 
lower ba?e 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 
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. Such liquid sheet is constantly main 
tained as a thick layer over the bafle. Such 
liquid sheet flows from such baffle across the air 
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passageway at the entrance to the space between . 
said pair of baflies. Preferably the baffle over 
which the liquid flows is downwardly inclined, 
and gravity attraction alone governs the speed, 
of the liquid flow. Thus the water spills from 
the edge of the ba?e in a slow moving stream. 
No expensive devices are necessary to throw the 
water under relatively high speed into the air 
stream. An important feature of, the invention 
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 baffle and throws it into a violently 
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swirling dense spray in the relatively confined 
space between the baffle and the next superim 
posed baffle. 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 
this without interfering with the passage of the 
air stream for the swirling action of air and water, 
a 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 bafles, pref 
erably the lowermost baffle. A water sheet of a 
constant thickness is flowed over the bafles. 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 
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 maintains 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 baffle which slot measures the 
thickness of the sheet and maintains it at a con 
stant thickness. The water supply means shown 
is 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 reservoir. The trough 
functions to quiet the water before it flows upon 
the ba?ide. Because of its depth, the trough also 
acts to settle out foreign particles from previous 
Washings before the water flows upon the ba?e. 
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 

  



sired, to assis in regaoving foreign (nate frog in 
the wster before it flows on the baáies, Egve 
means is provided ix. She trough to aid is gets 
tling out the undesired foreign Stier. 

the 8pparatus of tiae present, investioA. Ran 
cludes a second novel water supply Rae&Sig A2's 
vided on the outside of the ixcoat, Wail of tag 
casing for the purpose of flooding the outsids 
surface of this wall with S. God: 33et of 73.32. 
This water supply neans is preferably a troglia 
which overflows its contents up the froii, 7&. 
This trough is mounted higi on the front, WE 
considersbly above the trough which supplie:3 Re 
thick sheet of Water to the baie. he resulting 
flood sheet spills from the cotton edge into ae 
reservoir. An impgrtant feature of the Vega 
tion is the provision of a singie pump for gag 
the high and lovy troughs with Water take a trora 
the reservoir and the control years for reggae 
ing the qus, atity of liquid delivered to the V70 
troughs, 
Various other objects, 8dyitgages, axis exia 

toxicoag eatures Wii Recolae Erose fighly ps: ega, 
forge the followirag spacification, agg282 died cei Ka, 
&rad a CCOEag32ying irgivings, whereign: 

Figure ig C, side elevatica of 33 332&lr&ags 
constructed in accordance with this invention, 

Fig. 2 is a Boat elevation of the agai: 88 in 
Fig. 
Fig. 3 is a vievy of a part of the frox8, of Rage 

app3.r.tug broken &yay to illists'Este the laggia 
Construction, 

Fig. $. is 2, cross-Séctional view of the aggage 
tas along lize 3-3 of Fig. , 

Fig. 5 is a vertic8 sections weig religi. She 
agp3ratas illustrating the 3c2ioz of tie 7Sieg 
and air wine the latter is cir:WE replicily age 
7&ndly throag. e. apgaratis, 
Sig. 6 is a vertical sectional viety of g. gast, QS. 

the apparatus illustrating the actics (8 kg eiga 
text when no air is novirag in the app3.rails, 

Fig. is a detail secticia, Viet; kissegh a 
trough ox the upper front, via of the Siggae 
sets. 

the apparatus illustrated herei is a .22ncies: 
primarily for the Reinova of gait, 3rice: ); 
similar foreign lateria fron the ai', 'a gigs 
Sarat.13, however, could e used for tie gaps.g3 
of renowing other kinds of foreign gaaterial stad 
it is traderstood that, the invention splea 9 
Sicia tigeS. Lie aggagats is 233.18.37 ESS: tices 
With a ciggber og both Eyhere articles age grayet: 
With palga. He agggia,328, Sowever, Right. E.g. 
used for reroving psrticies such as 'eggi, got 
gaindig, goisirag and ourishing togetations 
82nd it is u?erstood that the aggars&ts Easy a 
used for Sach purposes. Wasic is acci seaticas 
Fray be raade it the illustrated eli-ocinega, of 
the inveatic aid is is underg&oga ting: Saga 
Raodifications a WYitain the geoga of the is a yes 
io. 
Referrigg articulgary to the irayisagg, 3, eas 

its indicated at 83 sa; "Go Eats & reces foils 63. 
Ties,tter is adapted to cogatsis a liquid at 3, eve 
2022 he ties of the reservoir as indicategi, Ea 
claid easy be water, though cap, necessssay go, 

&Ecil it is 3Aciers.cox. $338, vyšag. 22e agg Erie 
is 2sed he'eil it is xxterises to egye; Easy guitage 
ce&Sig lique. 

in the preaea, exist:04:32:3: og ae layasagic:0 
the Casiragig generaiy rectanguis; i.e. siaga, ayaca 
8.335iis.eg a 3rog, waii 93, a reas of ack. F3s 60, 
&Sidi gie W33 88-sei 3 corataecking is £gea, gas 
E327&ils. Eas 3xcisi, Sail carves agawaday gag 
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the level of the water in the regervoir to form an 
air inlet operag to the lower end of the cas 
E.g. A digch9.ge conduit 20 kg attached to the 
Éog of the cesing. In it is a fan 22 which in 
Qges'Etion puis air is to the air inlet opening and 
Agyg, dy arough the cagig. 

lie Casing for is part of a roofin or booth 
in which the paint spraying operations are per 
forged. the froat wall 4 confronts the area 
Where the gait is gprayed. It is customary to 
fioed the outside a face of this wall with a 
dow gavyardly flowing sheet, of water to carry away 
paint particles colling into contact therewith 
Rae side Walls 3-8 extend forwardly beyond 
the froAi, Wall 8s shown in Figs. 4 and 5 and act to 
firect the air ladier with paint toward the flood 
sheet, a the froza, Wa. When the fan 22 is 
taed or to pull the air upwardly through the 
CEgig, the 3ix is frox8, of the casing is drawn 
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&gairas, the food sheet and down to the air in 
i.e. g.g. tig do&ted; Errews ridicate in Fig. 5. 

is side the casing, aeans is efnployed to give 
tie air site&SR. E., thos' Agia Waghing with water 
3rd to Se3 love the Waia' seiore the air discharges 
Sisorgia 23 outlet 88. the apparatus illus 
trate is gay & fre33 application and the en 
kodisrega, Gá She investion Austrated hereira, this 
is accoSEglished by the provision of a novel series 
of 23.gie (Aergies extending downwardly close 
&G i.e. Six" ale, ogeSizag 8...ad the provision of 
water 207 neans which causes the water and 
&e £is 33 Wig 2 gwai3rdy & rough the casing to 
Fe Spirie; viciety aros in a restricted space 
8.9%a E, gair of £e otter age aerialogers. The 

izia,203&st Seature of the present invention is 
the 36-ye S&E Ener of cielivering a large supply of 
Viates to 8 point, 3d&cea, the restricted space 
33d S9 ft2: Eighing this Water that a continous 
aic: sheet of Water is discharged into the air 

38:2&3, just 22 the later enters the space between 
&W 93 he sides. 

the 3file nega-gia are prefersoly arranged as 
{k}{2in x Rigg. S & Ed 3 is alterately staggered 

Ferdly froE the grox, gai reas Walls. The 
igases eige3 of the 33ales preseasy overlap upon 
QE23 &Sother 83 shoya and extead far enough 
3,03633 tige C&Sigg & Stech an inclination that the 
a grega gagging a Yardly through the casing 
is essed to be Saccessively expanded and con 
&Eic:St 33 ev333ectagon Seafore it reaches 
the diggia&Ege outlet, 26. Ag shown, the spaces 
223 Sei tie Efes ase gegregated from one an 
ches 237 Eesta'icted exerarceg and exists. The 
air exatars each space through a restricted en 
Egg ace agad asseg islato & relatively wide space 
Which gFEdaay (Givesges to the restricted exit, 
Rae 333 at ig &RA air great which is speeded up 
as it gagges through the restricted entrences 
22d 22&s age is relatively so;get down in the 
B&33, g3,ce 857&32 see restricted openings. 
52 &éciatic A, 8ing (VFE73rd inclination of the 
t35 &S £33333 £8, e33, 3 gart of the air stream 
&C 3 &egiste (c.7a3ady toward the top side 
of $32 2.7e5 2&file of each pair before it turns 
&S cave the Spage for the reset superposed space. 
53E 3325ies 8,228209; 22 the illustrated appa 

£2,533. C35 Exeieisag (23 he botton, these are 
2,2533:2333 33, 36, 88 grass 33. These bases are 
&Ege:SS23:33i: 306556. Shey are preferably 
362,333 (a fast, 25.63:3 (8 Eletal having one side. 
86&aigé & esses the front or back wall and 
i:36:236 d. 7aviggs'éiy Soga this attachinent. The 
for 73.3's G3 is 232 edges are preferably turned i&g bottogi: edge as 39WE. Ezhd testigata gave 25 (33.7R as shovia to fogg depending ligs 33 Elanning 

  



2,858,548 3 
the length of the bafles. 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 fixed to the side walls. An in 
portant novel feature in the provision for ad- 5 
justing the degree to which the baffles extend 
across the casing. Slight adjustments of this 
character have an important bearing upon the 
operation of the air and water, and this is par 
ticularly true of the baffle regulating the re- lo 
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 3 above each bracket 5 
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 bafle 24 is adjustable in its 
plane to vary the restricted opening between 20 
its inner free edge and the front wall 4. 

Mounted on the back wall of the casing is a 
container or trough 4 extending, the length of 
the casing on a level approximately that of the 
lowermost baffle 24. As shown in Fig. 5 the bot-25 
ton of the trough 4 is spaced below the line of 
attachment of the bafle 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 4230 
having communication with the outlet of a pump 
44. The latter has its inlet pipe 4 in communi 
cation with the liquid content of the reservoir 
to draw water therefron. 
The rear wall is provided with a long horizon- 33 

tal relatively wide slot 48 opening on the one 
hand into the interior of the casing preferably 
immediately above the attachment of bafe 2 
to the rear wall and opening on the other hand 
into the top section of the trough 40. As a re- 40 
guilt of this construction water filling the trough 
is caused to flow therefrom through the slot and 
down the top side of the baffle 24. The pump 44 
is operated at such rate of speed that the volume 
of water entering the trough is sufficient to cause 45 
a relatively thick sheet of water to flow from the 
trough down the top side of bafle 24. From 
the lower edge of this baffle the Water flows gen 
erally across the casing in a thick stream toward 
and against the inner surface of the front wall. 50 
his is true when no air is moving in the cas 

ing and this condition is represented in Fig. 6. 
Preferably the slot 4 is at least A inch wide. 

It may be as wide as 1% inches. The thickness 
of the sheet of water flowing through the slot 55 
inay be governed by the slot. However, in the 
case of a wide slot, such as 1 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 to 
is of relatively thick character exceeding A inch 
in thickness. This thick stream of water flows 
smoothly down the top side of the ba?e and dis 
charges from the lower generally across the air 
passage and against the front wall of the casing. 65 
Projecting inwardly from the slot and in spaced 
parallel relation to the bafe 2 is a flange S. 
which protects the water sheet as it emerges from 
the slot from the air currents and falling water 
drops. - 70 

The combination of the trough 4 and the slot 
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 
base and throughout its length, Secondly, the 75 

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 4 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 if 
supported in any desirable manner which helps 
in holding down any foreign material which 
might flow with the water through the slot. 
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 
ength thereof. 
As previously described, the outside surface 

of the front wall f4 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 is 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 52 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 5 
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 and 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. 54 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 food sheet. 
Water is supplied to pipe 4 from the same 

pump which delivers water to the trough 4 on 
the back wall. As shown in Figs. 1 and 2, the 
opposite ends of pipe 5 are connected to hori 
zontal rearwardly extending pipes 0- on 
opposite sides of the casing. Wertical pipes 
2-2 extend from the rear ends of the pipes 
0-60 to a point below the trough 40 and above 

the pump 4. Extending horizontally inwardly 
from the lower ends of pipes 62-62 are pipes 
4-4 which join at a union 6 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 liquid delivered to each. 
trough may be regulated by valves; valves in 
hine 42 to the trough 4 and in the separate 
lines 2-2 by valves 70. 
The rear wall 6 of the casing has a section 

72 adjacent the bottom which is inclined for 
Wardly and projects downwardly below the level 
of the water in the reservoir. The inclined Wall 
section 72 extends below the level of the water 
in the reservoir but terminates above the floor 

  



4. 
thereof. The function of this section is to drain 
water and washed out particles down into the 
reservoir as Fig. 5 illustrates. The water flowing 
down the inclined wall section serves as a sec 
ondary flood sheet to the air entering the inlet 
to the casing. By projecting the inclined wall 
2 below the surface of the liquid in the reser 

voir it also acts as a baffling plate dividing the 
reservoir 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 comparatively quiet allowing the heavier 
material to settle to the botton. 
In the reservoir 2 between the back wall 

thereof and the inclined wall 72 is a vertical 
bafe plate 7 which rises from the floor of the 
reservoir but terminates short of the surface of 
the liquid. This plate cooperates 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 4 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 baffle 24. It 
has such a momentum that when it leaves the 
lower free edge of the ba?e 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 2. 
When air is caused to flow upwardly through 

the casing at a 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 gof sus 
pended matter on the flood sheet. It then enters 
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 
space between the baffling board 4 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 preliminary 
Washing operation. 
As the air stream passes around the edge of 

the lowest baffle. 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 baffle. This 
thick sheet is caught up by the fast noving air 
strean 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 
baffle 26 serves to deflect both the Water and air 
downwardly toward the top side of the baffle 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 
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9,858,548. 
pended matter Out of the air. The downward tins 
clination of the baffle 2 and the provision of lip 
2 thereon narrows the space between the two 

ba?es. These elements function to deflect the 
water downwardly as the air passes from be 
neath the baffle 2 and turns to rise thereabove. 
The air is thoroughly cleaned of suspended for 
eign material by this means. 

0 

20 

25 

As previously mentioned, the thickness of 
the water sheet on the baffle 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 4 is wider than the desired 
thickness of the Water sheet on ba?e 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-halfinch, 

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 battle, 

In either form of invention, a cover 78 is pro 
vide on the trough it). 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 7 may have a water tight 
filt with the wall of the trough to prevent leakage 
of water therefrom if the pump should completely 
fill the trough with water. 
What claim: 
Apparatus for removing from an air stream 

suspended foreign material comprising, in com 
bination, a water carrying reservoir, 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 ba?e 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 
a downward inclination, the back wall immed 
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 trough 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 baffle member in a relatively thick 
sheet of water and spill therefrom on the front 
wall and back to the reservoir in a relatively thick 
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 
ton 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. DALON. 

  


