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Title of the Invention: PAINT BOOTH WITH PURIFIER

5 Technical Field

This invention relates to a paint booth wiﬁh a
pufifier for_removing péint mist contained in air in a
spray chamber.

Background Art
10 A paint booth is used for painting operation by
means of a paint sprayer such as a spray nozzle in a
spray chamber. The paint booth is used to prevent a
working environment in the spfay chamber from getting
worse or prevent paint mist from being discharged to
15 the outside.

A paint booth of the Venturi booth type 1is
disclosed in, for example,.Jpn. Pat. Appln. KOKAI
Publication. No. 2002-273292 (Patent Document 1). 1In
the paint.booth of the Venturi booth type, air

20 containing paint mist is drawn into an eddy chamber by
an exhaust fan. The paint mist is separated from
airflow by means of centrifugal force of the air
produced in the eddy chamber, and the paint mist is
collected as it impinges on a watef film. The water

25 contéining the collected paint mist is returned from a
submerged duct to a water ﬁank and reused. The moist

air discharged from the eddy chambef is discharged



<« means of a paint sprayer such as a spray nozzle in a spray chanber. The
paint booth is used to prevent a working environnment in the spray chanber
fromgetting worse or prevent paint mst frombeing discharged to 15t he
out si de. A paint booth of the Venturi booth type is disclosed in, for
exanpl e, Jpn. Pat. Appin. KOKAl Publication No. 2002-273292 (Patent
Docunent 1). In the paint booth of the Venfuri booth type, air 20containing
paint mst is drawn into an eddy chanber by an exhaust fan. The paint m st
is separated fromairflow by neans of centrifugal force of the air produced
in the eddy chamrerughamd e apathtrartstafiterolll ot et at§hpihgEs on a
water film The water 25containing the collected paint mist is returned
from a subnergédidddRHF -a water tank and reused. The npist air discharged

dehyar ated by an el R f3For Y (Rt ferbHa Sa Pai df B ST L he vat r
2y In he pai REBGOTHCS! this TyRee s bt B LU Tai 1 12 oot By b i ng
The:paint m st (FEaanER SRS AIR | ( Comtadte The ook Y Snds RpALE

a water curtain is formed by pouring water drawn up by

a pump in the form of a film along a water flow plate.

The paint mist is washed away when it contacts the

water curtain. Further, shower water is sprayed from

10 shower nozzles arranged on the back side of the water
"flow plate. By this shower water, the paint mist

having failed to be collected by the water éurtain is
dropped into water.
Prior Art Document
15 Patent Document
Patent Document 1: Jpn. Pat. Appln. KOKAI Publication
No. 2002-2732%2"
Patent Document 2: Japanese Patent No. 3704084
Disclosure of Invention
20 Problem to be solved by the Invention
In either of the paint booths disclosed in Patent
Document 1 and Patent Document 2, collected paint mist
drops together with water into the water tank and
condenses. Therefo;e, paint sludge (paint residue) 1is
25 produced in the water tank. This paint sludge collects
in the water tank, floating on the water sﬁrface or

"settling in the water tank. Since the conventional



water curtain. Further, shower water is sprayed from 10shower nozzles -
arranged on the back side of the water flow plate. By this shower water,
the paint mst having failed to be collected by the water curtain is
dropped into water. Prior Art Docunent 15Patent Docunent -Patent Docunent 1:
Jpn. Pat. Appin. KOKAI Publication No. 2002-273292 Patent Docunent 2:
Japanese Patent No. 3704084 Discl osure of Bnvention 20Problemto be sol ved
by the Invention In either of the paint booths disclosed in Patent
Docunent 1 and Patent Docunent 2, collected paint mst drops together with
wat er into thepsatrer daothsandb condensgsre 1 dhex efiectegn pan nfos| pdget ¢ pagnt
residue) is 25produced iin the water tank. This paint sludge collects in the
wat er tank, fl e@tteny ion tthwe wedter SUrk acen ovpseltor ngr i Peehetwaser t ank.
Since the conventional 3 paint booths do not conprise ,a mechanismfor
puri fyi ng wat ePsini adhie adaltsermaratid L sark opeyat e ora bpler at &S peri odi cal | y
manual | y renove the paint sludge. However, the periodic c|leaning cannot
purify contani H&MEYSKat eMNUMTIL e MR TS THAMYePRetbY dingly, the

pai nt slgdge gradual ly .col|ects in the water tank and solidifies at the

bottom of the WAér AR St ‘Hedi” tHe SR € }?%uﬁ Te. P THUS 92" pai nt sl udgel
cannot be eas lAyccroerrc%\ﬁeg ya;ndchcea Saei%tcoﬂlﬁ{g@aéfg&ﬁly collects in the

water tank and solidifies at the bottom of the water
tank or near the water surface. Thus, the paint sludge
cannot beé easily removed and causes contamination of

10 the paint booth.

In the conventional Venturi booth type (Patent
Document 1), moreover, a strong negative pressure must
be produced to draw up water into the eddy chamber. A
large-capacity exhaust fan is needed to attain this,

15 resulting in problems of loud noise, high energy
consumption, etc. In the conventional water booth type
(Patent Document 2), in contrast, the paint mist
contacts only one surface of the water curtain.
Therefore, the surface area of the water curtain that

20 can collect the paint mist is small. Thus, the
conventional water booth fype has a small capacity to-
collect the paint mist. To increase the collection
capacity, a wider water curtain is required, so that
the paint booth is enlarged, and a problem of necessity

25 of a large-capacity pump or the 1like occurs.

Accordingly, the object of the present invention

is to provide a paint booth with a high-capacity



- 10t he pai nt boot h. In the conventional Venturi booth type (Patent
Docunent 1), noreover, a strong negative pressure nust be produced to draw
up water into the eddy chanmber. A:large-capacity exhaust fan is needed to
attain this, 15resulting in problens of |oud noise, high energy
consunption, etc. In the conventional water booth type (Patent Docunent
2), in 'contrast, the paint mst contacts ofily one surface of the water
curtain. Therefore, the surface area of the water curtain that 20can
collect the paint mst is small. Thus, ‘the conventional water booth type
has a smal| capaciitfyidmg coldadte tdfe gfaiintientsty Jollecteagert het coibection
capacity, a wider water curtain is required, so that the paint booth is

enl arged, and aesrobleertof JreEsEings P 5uinRaTed geltapaedt yopudp or the like
occurs. Accordingly, the object of the present invention is to provide a
pai nt boot h wi 9T HitgiRcdp AU 2PJdti fier, capable of efficiently

collecting paint m st despite its conpacthess conpared with that of a
convent i onal p%eﬁpﬁnﬁﬁ4méa&¥ﬂﬂ9fﬁﬂe!g%éh%ﬁpthe Probl em 5A paint booth wth
a purifigr accordingx&g t

L{4¥ booth with a purifier according to the
present invention comprises a spray chamber
accommodating an object to be painted and a purifier
for.removing paint mist contained in air ‘in the spray
chamber. The pufifier comprises a water tank disposed

10 in the spray chamber, a pump which draws up water in
the water tank, and a water cord formation mechanism.
The water cord formation mechanism comprises a water
case for accommodating the water drawn up by the pump.
The water case comprises a bottom wall formed with a

15 plurality of nozzles, each of the nozzles comprising an
inlet, a tubular portioh protruding downward from the
bottom wall in such a manner that the inside diameter
of the tubular portion is reduced downward from the
inlet, and a circular outlet opening at the lower end

20 of the tubular portion. The water which drops in
straight lines from the.outlets forms a plurality of
parallel water cords. |

The purifier comprises a barrier member,
splashguard member, exhaust chamber separated from the

25 spray chamber by the barrier member, exhaust mechanism,
and sludge removal mechanism. The barrier member

comprises a vertically extending wall portion. The



- present invention conprises a spray chanber accommodati ng an object to be
painted and a purifier for renmoving paint mst contained in air n the spray
~chanber. The purifier conprises a water tank di sposed 10in the spray
chanber, -a punp which draws up water in the water tank, and a water cord
formati on nmechani sm The water cord formati on nmechani smconprises a water
case for accommodating the water drawn up by the punp. The water case
conprises a bottomwall fornmed with a 15plurality of nozzles, each of the
nozzl es conprising an inlet, a tubular portion protruding dowmward fromthe

bottom wal | in sguchyumneferddiat ihelonstide sbenetervatetheutfibokast
portion is reduced dowmmward fromthe inlet, and a circul ar outlet opening

at the | ower enthe2Qeftdhedrilburad @Esds de . ardiej wat ebe Whwchhdropszias
straight lines fromthe outlets fornms a plurality of parallel water cords.
The purifier cenplicespm 45w rd era renbeece splas hguaf dceeberh) dxAaUBes
chanmber separated fromthe 25spray chanber by the barrier nmenmber, exhaust
nmechani sm and flQlge renasmlenfbarant 598 Thel bonti @f HeRbERtebnpPrdds a
vertically extending wall portion. The 5 splashguard nenber is | ocated

above a water Yk DR BRI ERKCRNEBDPOLT t R2EhHEF UBE™BEF ow t he
nozzl es and conpri ses a ter .receiving surface which_de I%Q§5f££0n1an
upper end portﬁgﬁﬁﬁghﬁ%ﬁ1 Wﬁcqaﬂ?%@u%ﬁh%ﬁ+%%s5?%w%¥%a%5€omer end portion
near the barrier, nber.. T exhaust ani c | ses.an_exh fan for
di schar gi ng théhﬁc %ﬁ??ﬁ%qgﬁ%5V3§ﬁéﬁ5§%1%§f%% ou%s#%g %ﬁr%ﬁéhggﬁéléghaust
chanber and produces,aisdd QusUh thatntde Shd SPOEEESENG: Eheopakptnmi st in

t he spray
that the air containing the paint mist in the spray
10 chamber contacts the water cords. The sludge removal
mechanism comprises a conveyor disppsed in the water
tank and discharges paint sludge in the water tank to
the outside of the water tank.

According to one aspect of the present invention,

15 the nozzles of the water cord formation mechanism are
formed in, for example, positions corresponding to
vertices of equilateral triangles such that distances
between the nozzles are equal to one another as viewed
from above the water case. However, the nozzles may be

20 arranged in a different way.

According . to another aspect of the present
invention, moreover, the paint booth comprises a water
shedder which 1is located above the conveyor positioned
below the splashguard member and extends along the

25 conveyor. The water shedder comprises a top portion

located below a gap between the barrier member and the

splashguard member, a first guide surface which



» 10 chanber contacts the water cords. The sludge renoval mechani sm conprises
a conveyor disposed in the water tank and di scharges paint sludge in the
water tank to the outside of the water tank. According to one aspect of the
present invention, 15the nozzles of the water cord formation nmechani smare
formed in, for exanple, positions corresponding to vertices of equil ateral
triangl es such that distances between the pozzles are equal to one anot her
as viewed from above the water case. However, the nozzles nay be 20arranged
in a different way. Accordi ng.to anot her aspect of the present

i nvention, noreRvanndhe R ’thdoaih 115 eSowa Ml @fe stiegltterohtied i s

| ocat ed above the conveyor positioned bel ow the splashguard nenber and
extends al ong thevaseanveye .a Bw-omd eyuishedderf aonprisels dgedbjngsrtion

| ocat ed bel ow a gap between the barrier nenber and the splashguard nenber,
‘a first guide suwctraceentiogh padecldmesoWaon the topeporhdon ¢eowarel one chain
of the conveyor, and a second gui de surface which declines fromthe top
portion towardcohgegtdrer chain of the conveyor. 5An exanple of the conveyor
conprises an upper portion novable near the water surface of the water tank
and a | oRer portionAfoamP st ot T POPE i O BF LA Wat ¥PPEAnk. Pai nt

sl udge near the water surface is conveyed to a sludge discharge rtion
out si de the 10%&%%%"5@3 aﬂ?sarof“\i'f%ew%tpeprers%%%(?%n?%Aér:lheex‘gan% % of the

conveyor s myaple i, 3 fidaL. didacld on. A & seeond dLeghion- oppesite

to the first di'fé conveyor- noves in irst direction, the

pai nt sl udge near (the yqter U ACE d i CAMRYRL AOYRI ¢hd NPa dOS! dilgieace

di scharge portion by the upper portion.
is conveyed to a sludge discharge portion outside the

10 water tank by means of the upper portion. Aﬁ example
of the conveyor is movable in a first direction. and a
second direction opposite to the first direction. When
the conveyor moves in the first direction, the paiht
siudge near the water surface is conveyed toward the

15 sludge discharge portion by the upper portion. When
the conveyér moves in the second direction, the paint
sludge at the bottom portion of the water tank is
conveyed toward the sludge discharge portion by the
lower portion. In this case, water surface height

20 maintenance means should preferably be provided for
locating the water surféce of the water tank at the
uppér portion of the conveyor;

The sludge ;emoval mechanism comprises, for
example, a filter drum, scraping member, and cleaned-

25 fluid tank. The filter drum is disposed for rotation
in the water tank and causés the water in the water

tank to flow in from the outer peripheral side to the



» the.conveyor noves in the second direction, the paint sludge at the bottom
portion of the water tank is conveyed toward the sludge discharge portion
by the | ower portion. In this case, water surface height 20 maintenance
means shoul d preferably be provided for |locating the water surface of the
wat er tank at the upper portion of the conveyor. The sludge renoval
mechani sm conpri ses, for exanple, a filter7drum scraping nenber, and
cl eaned- 25fluid tank. The filter drumis disposed for rotation in the
wat er tank and causes the water in the water tank to flowin fromthe outer
peri pheral sidennert heripewer getd phiertaie sidenof tidmeehly ui 1tder ey
filtering the water in the water tank. The scraping nenber prevents
cl oggi ng of thé&hfe Iwagre driumtdye oortteacttiank + hellperd phapialg swemlaees of the
filter drum The cleaned-fluid tank introduces the water filtered by the
filter drum i nPFeMeatsufp.c99ing off fhenel Haesirihd paiditt Fobt hd neye
-conprise water curtain form ng neans. The ter curtain forn‘i?% me%ns
TRy a

causes the wat LTS AW &Wrg e Yartri%er! rATWht herdhy~

water curtain hi.nd .t he water cords._.Sone of t ai nt .m st, can.

capt ur ed”by rre%ﬁé”@f ttaﬁ’g‘ vﬁfterrocgqﬁetsaitrp% Rt & ngtj‘\?%reerot(e hetBF erf’f%rt he
paint mst is contacti it e water curtain. Effect of the Invention
15Accor di ng todtrﬁlén g&jets@rlgntt\ﬂel vae tion, the surface area of the water that

can be contacted by fthe pal i ddst Gan he madesdar geLy Lo+ Ns@ water

conventi onal paint
curtain forming means. The water curtain forming means

causes-the_water to flow along the barrier member,

10 thereby forming a water curtain behind the water cords.
Some of the paint mist can be captured by means of the
water curtain in a state where the air with the paint
mist is contacting with the water curtain.

Effect of the Invention

15 According to the present invention, the surface
area of the water that can be contacted by the paint
mist can be made larger than in a conventional paint
booth. Thus, the paint mist can be efficiently
collected even if the capacity of the pump is small.

20 Further, the capacity of the exhaust fan can be smaller
than in the case of the conventional paint booth of the
Venturi booth type or water booth type. This leads to
advantages of energy conservation and reduced hoise.

The water cord formation mechanism according to

25 the present invention is configured so that a large

number of water cords are formed by water continuously

dropping in straight lines individually from a large



- booth. Thus, the paint mst can be efficiently collected even if the
capacity of the punp is snmall. 20 Further, the capacity of the exhaust fan
can be smaller than in the case of the conventional paint booth of the
Venturi booth type or water booth type. This | eads to advantages of energy
conservation and reduced noi se. The water cord formati on nechani sm
according to 25the present invention is coafigured so that a | arge nunber
of water cords are formed by water continuously dropping in straight |ines
individually froma large 8 nunber of nozzles fornmed in the bottomwall of

the water casenuffiRse oatRyz AAds g sid adightb@d sy wakl vef tilcal wal |
portion of the barrier nmenber toward the splashguard nenber. Even when an
operator in theaspmayedehamiaredes waoreat nopibardide wataigicorasong heref or e,
an environnent can be maintained such that he/she cannot be easily wetted
by wat er. Thusvetrigraali svadnl advweritcagen ft Hdte thar sigicanembe het @pr ey Ehanber
can be used effectively. Since the water dropping fromthe nozzles 10is
recei ved by t hepdplsdshpual diamiffer , ERATRORE] IhORREBIOS LT A’ i FPIHE
wat er tank can be prevented from positively undulatu&g. Iﬁ'th%s gurifier,
thereforé, the PameSIifgedanedSaly Frodt2 O (He Wt er"SUrTate, &nd the
pai nt sludge float.ing on the ter surface can 15be eff.icientl ried out
by the conveyo'Briq _elﬁetsccﬁnpt eoﬁ“adfnt[ije{lvﬁ_(ﬁgssucln t%a“_rﬁ/tf%i él’{asr(%rg(JSL
sect) onal view.of 404, RUD Y W& PUTIILEL, AGRAEET I 10 Q0 EROd! Ment
of the present “I'nvention;
that the space in the spray chamber can be used
effectively. Since the water dropping from the nozzles
10 is received by the splashguard member, moreover, the
water surface in the water tank can be prevented from
positively undulating. In this purifier, therefore,
the paint sludge can easily float on the water surface,
and the paint sludge floating on the water surface can
15 be efficiently carried out by the conveyor.
Brief Description of Drawings
FIG. 1 is a sectional view of a paint booth with a
purifier according to one embodiment of the present
invention;
20 FIG. 2 is a sectional view of the paint booth
taken along line F2-F2 in FIG. 1;
FIG. 3 is a perspective view showing nozzles of a
water case used in the paint booth shown in FIG. 1;
FIG. 4 is a partial plan view of the water case
25 with the nozzles shown in FIG. 3;

FIG. 5 is a sectional view of the water case with

the nozzles taken along line F5-F5 in FIG. 4; and



- 20FIG 2 is a.sectional view of the paint booth taken along line F2-F2 in
FIG -1; FIG 3 is a perspective view showi ng nozzles of a water case used
in the paint booth shown in FIG 1; FIG 4 is a partial plan view of the

wat er case 25with the nozzles shown in FIG 3; FIG 5is a
sectional view of the water case wth the nozzles taken along line F5-F5 in
FIG 4; and 9 .FIG 6 is a partial plan view of a filter drum used

in a sludge renoval nechani smof the paint booth shown in FIG 1. Best Mde
for Carrying Qut the Invention 50ne enbodi nent of the present invention

w || now be descri betiaon tdh Jr£f£rpmmctelab FlE88. vilewoob.a filterFi@Gim]l is a
vertical sectional view of a paint booth 10. FIG 2 is a sectional view of
t he pai nt boot usk® tiaken sluddee mhmestl oredfamrsow F2LFR painofredth, The
pai nt booth 10 conprises a spray chanber 11, in which paining operation is
perfornmed, and s opiy i1 ér1G12.1.The purifier 12 has the function of renovi ng

paint mst M (schematically shown in FIG 1) produced in the spray chanber
11. The spray chanber ?fSI5N§diesélo§té:@rfrrydTﬁgt (Y& bt 6y r?é]veé}f\fiorrgnnent by a

wal | . . . :
5 : One embodiment of the present invention will now

be described with reference to FIGS. 1 to 6.

FIG. 1 is a vertical sectional view of a paint
booth 10. FIG. 2 is a sectional view of the paint
booth 10 taken in the direction of arrow F2-F2 in

10 FIG. 1. The paint booth 10 cbmprises a spray chamber
11, in which paining operation is performed, and a
purifier 12. The purifier 12 has the function of
removing paint mist M (schematically shown in FIG. 1)
produced in the spray chamber 11. The spray chamber 11

15 is isolated from the external environment by a wall
member 13, ceiling member, etc., which are
substantially sealed.

When painting operaﬁion is performed in the spray
chamber 11, a paint sprayer with a spray nozzle 15 and

20 an object 16 to be painted are accommodated in the
spray chamber 11. An atomized paint sprayed from the
spray nozzle 15 forms the.paint mist M. The purifier
12 has the function of removing the paint mist M
contained in air in the spray chamber 11. The

25 following is a deécription'of the purifier 12.

The purifier 12 comprises a water tank 20, pump

21, water cord formation mechanism 22, sludge removal



- menber 13, ceiling nmenber, etc., which are substantially seal ed. When
painting operation is performed in the spray chanber 11, a paint sprayer
with a spray nozzle 15 and 20an object 16 to be painted are acconmobdated in
the spray chanber 11. An atom zed paint sprayed fromthe spray nozzle 15
forms the paint mst M The purifier 12 has the function of renoving the
paint mst Mcontained in air in the sprayochanber 11. The 25following is a
description of the purifier 12. The purifier 12 conprises a water
tank 20, punp 21, water cord formation nechani sm 22, sludge renoval 10
mechani sm 26 ceraHasiiRgh @ & AvBmeyors 2y extmausdyaechani sxh28stetc. The wat er
tank 20 is located in a |ower part of the spray chanber 11. The punp 21
draws up wat er mAGhartilsen Bt erettank 20 widieematark cO0 di$ forawed ohnngchani sm
22, sludge renoval mechani sm 26, and exhaust mechanism 28 will be descri bed
in detail |atelower parfhefndther srarsy Zhadrpr i ks alhankumpdyl 3@raws
accomodati ng the conveyor 25 and cleaned-fluid tank 31 10accommmodati ng
filtered water UrTh@teredhdd: fihg dvatrik BNk Lor oviRed'seh ¢Repunp 21. As

shown in FIG 1, the tank body 30 and cleaped-fluid tank 31 co icate
with each ot herfotw @qujp%%ggge sglzl_dge remova{ mechanlsmg,

and exhaust mechanisﬁ 28 will be described in detail
‘later.
The water tank 20 cbmprises a tank body 30
accommodating the conveyor 25 and cleaned-fluid tank 31
10 accommodating filtered water. The cleaned-fluid tank
31 is prpvided with the pump 21. As shown in FIG. 1,
the tank body 30 and cleaned-fluid tank 31 communicate
.with each other through a flow passage 32.
The water cord formation mechanism 22 comprises a
15 gutter-like water case 40 located above the water tank
20 and a cushion tank 41 located along the water case
40. A water flow suppression member 43 (FIG. 2) formed
of a porous plate of, for example, a punching metal is
interposed between the water case 40 and cushion tank
20 41,

The water W drawn up by the pump 21 is introduced
into the cushion tank 41 through a piping system 42a,
which comprises a valve 42 (FIG. 2), and a cushion tank
inlet portion'éla. The water W introduced into the

25 cushion tank 41 flows into the water case 40 through
the water flow suppression member 43. The water case

40 and cushion tank 41 is each formed of a metal plate



- The.water cord formati on nmechani sm 22 conprises a 15gutter-1like water case
40 | ocat ed above the water tank 20 and a. cushion tank 41 |ocated along the
wat er case 40. A water flow suppression nenber 43 (FIG 2) fornmed of a
porous plate of, for exanple, a punching netal is interposed between the
wat er case 40 and cushi on tank 2041. The water Wdrawn up by the
punp 21 is introduced into the cushion tank 41 through a piping system 42a,
whi ch conprises a valve 42 (FIG 2), and a cushion tank inlet portion 41la.
The water Wintroduced into the 25cushion tank 41 flows into the water case
40 t hrough t he owatsera ifr] 163 S W8S SO O Heenbieke 43. Ad hehovat efn CEB@. 49, and
cushion tank 41 is each fornmed of a netal plate 11 of stainless steel or.
the Iike. As shownuwated Gasy 4thenmt@rsicase ddhlandl cushi oontahky41

hori zontal |y extend substantially throughout the entire transverse |length
of the spray chkarsed BubsBRIrG1ia3 Ishdvisr cugarut ofhe hentwatert cazevanseThe

wat er case 40 conprises a horizontally extending bottomwall 45 and

sidewal | s 46. Thadidefaltine 4@ ehdidifard: f rom the side edges of the
bottomwal |l 45. A horizontally extending slit 47 is formed jn the

10si dewaPl 46. The BotG-om villd"3 Rt lsi dewab® A6 are®$or féd stbStantial ly

t hroughout the entire transverse l.ength qf the spr chanmber. 11. ge
nunber of nozzI'8$®50 &€ 121 r red PAt Seg i ca}}oﬁjrﬁoer} %fis/yi%x S t%@]tj\s\gfﬁl' 45

of the water casg;4Qs 19 Gi b3 12 P PlAlk Vi 8.0l 1D pottomyall 45 of

- upward from the side edges of the bottom wall 45. A
-horizontally extending slit 47 is formed in the

10 sidewall 46. The.bottom wall 45 and sidewalls 46 are
formed substantially throughout the entire transverse
length of the spray chamber 11. A large number of
nozzles 50 are formed at regular intervals in the
bottom wall 45 of the water case 40.

15 FIG. 4 is a top plan view of the bottom wall 45 of
the water case 40 comprising the nozzles 50. The
nozzles 50 in the bqttom wall 45 of the water case 40
are fbrmed in, for example, positions corresponding to
vertices (FIG. 4) of equilateral triangles 51 as viewed

20 from above, such that the distances between them are
all egual. Thus, distances S between the nozzles 50
are all equal.

The nozzles 50 may be arranged in a way different
from that in the embodiment shown in FIG. 4. In.short,

25 . the nozzles 50 should only be arranged at regular
intervals. Although the nozzles 50 are arranged in

three rows in the embodiment shown in FIG. 4, they may



- the.water case 40 conprising the nozzles 50. The nozzles 50 in the bottom
wal'l 45 of the water case 40 are fornmed in, for exanple, positions
corresponding to vertices (FIG 4) of equilateral triangles 51 as viewed

20 from above, such that the di stances between themare all equal. Thus,

di stances S between the nozzles 50 are all equal. The nozzles 50 may
be arranged in a way different fromthat iTethe enbodi nent shown in FIG 4.
In short, 25the nozzles 50 should only be arranged at regular intervals.

Al t hough the nozzles 50 are arranged in three rows in the enbodi nent shown
in FIG 4, theywImrnd?idllermativelygbe anfangedekampieor ewanpbes bwo rows
or three or nore rows. In short, the nozzles 50 should only be arranged in.
one or nore rowhrdd Gr hnshwwsovas verimn cahoct psshsesdrohesf SOhehbnddzl es 50.
As shown in FIG 5, each nozzle 50 conprises an inlet 55, tubular portion
56 protrudi ng dovwwearel Frmandde botemwoen wal hords, rawme. outl et 57. The inlet 55
opens in the upper surface of the bottomwall 45 of the water case 40. The
tubul ar portion 56 h&EG10% tshowsideverareder corfedagediaswaharc@de rom t he

inlet 55 as it extends downward. The put#et 57 opens at t?e % wer end of
the tubuPar pomA%it$6.%0rhe 41 TRCHE Hhd™ oot I &t S7CRArB°EFFEuPdr as vi ewed

from above. The inlet 55 and outl 57 are.forned, in such_a nne t hat the
‘150ut | et 57 f or "B orc et ri %ﬁ?%?@ Eﬁ?%}%rt%%th?%tg§5p53ggﬁgﬁé8 from

above. A NS VST LIGAl B O35 86611 oM ShOUN L Q BLGiep. 53N | AREr
peri pheral surface a o (¥%e}%ubd?ar por%lon gB is a SﬁDOtth cont i nuously
curved surface fé%“ggmbﬂéhs in the upper surface of the bottom wall
45 of the water case 40. The tubular portion 56 has
10 its insidé diameter D reduced downward from the inlet
55 as it extends downward. The outlet 57 opens at the
lower end of the tubular portion.56. The inlet 55 and
. outlet 57 are circular as viewed from above. The inlet
55 and outlet 57 are formed in such a manner that the
15 outlet 57 forms a concentric circle within the inlet 55
as viewed from abové 
On the vertical cross—séction shown in FIG. 5, an
inner peripheral surface 56a of the tubular portibn 56
is a smoothly continuously curved surface extending in
20 a circular arc from the inlet 55 to the outlet 57.
That part in which the inlet 55 connects with the inner
peripheral surface 56a of the tubular portion 56 has a
smooth round shape such that flowing water does not
cause turbulence. The lower end surféée of the tubular
25 poftion 56 is finished horizontally flat such thaf it
is free from cracks, distortion, etc., and does not

cause turbulence. The nozzles 50 thus shaped can be



» 20a.circular arc fromthe inlet 55 to the outlet 57. That part in which the
inlet 55 connects with the inner peripheral surface 56a of the tubular
portion 56 has a snooth round shape such that flow ng water does not cause
turbul ence. The | ower end surface of the tubular 25portion 56 is finished
hori zontally flat such that it is free fromcracks, distortion, etc., and
does not cause turbul ence. The nozzl es 50 thus shaped can be 13 fornmed by
conmbining burring, which is a kind of plastic working using a die, with
finishing. As shown in FIG 5, the water Wis introduced onto the bottom
wal | 45 of the fwatnerd dagecetioin g ther hogz| esi60. 1The wandr oW Plewsiicnt o
the tubul ar portions 56 through the inlets 55 and further freely drops down
t hrough the outdastlsiBy. ushheg wat@iet haitidr 6psishibdgh the respective outlets
57 of the nozzles 50 falls straight downward w t hout causing turbul ence.
10Thus, the water cd%5f$%wwmnl%ug§@anﬁiaFF? v8hetntlods EPRERAUSEAeREC

thereby formng cord-like water colums, at |east wh it is.on the way to
reach the mate%ﬂ1%uH?§ﬁPWrW%ﬁﬁﬂ# hig oB??eV%t%?.c?ﬁ?SEBswfﬁb Egﬁrce of the

Lorm " Vetor_corg, (URLere 9P £ eeds LENELE! Do,y cEUSEE! o 0P
tapered downvard, . The, I uoular, pord i one 56,08 c eash noazke, pl.has gc.gyrved
surface such ti}ﬁat tlhe wat er IiOVé ng teherel n §OCannot easl |y cause
turbul ence. AcQﬁHéggmﬂdhntgﬁ%aﬁﬁﬁ”the outlets 57. The water that
drops through the respective outlets 57 of the nozzles
-50_falis straight downward without causing turbulence.
10 Thus, the water can flow in substantially continuous
linear streams, thereby forming cord-like water
columns, at least when_it is on the way to reach the
water tank 20 through the outlets 57. This is the
source of the term “water cord (water rope) 60” used
15 herein.

Since.the dropping speed increases as the water
goes down, the water cords 60 are gradually tapered
downward. The tubular portion 56 of each nozzle 50 has
a curved surface such that the water flowing therein

20 cannot easily cause turbuience. Accordingly, the water
can flow in substantially continuous linear'streams
until just before it reaches the water tank 20. Thus,
the water cords 60 dropping through the respective
outlets 57 of the'ﬁozzles 50 are kept parallel to one

25 another, and the distances between the dropping water
co;ds 60 are equal to one another. Conseguently, a

group of water columns, comprising a large number of



- can.flow in substantially continuous |inear streans until just before it
reaches the water tank 20. Thus, the water cords 60 dropping through the
respective outlets 57 of the nozzles 50 are kept parallel to one 25anot her,
and the di stances between the dropping water cords 60 are equal to one

anot her. Consequently, a group of water columms, conprising a |arge nunber
of 14 water cords 60, is fornmed between tlhe water case 40 and water tank
20 without allowi ng the water cords 60 to join one another. A vertically
extendi ng barrier nenber 70 of sheet 5metal is located in the rear part of
the spray chamher ekl doaidhedt ndi 4 hio Wik @rocorsisn 6 e WAst showmsée nd &l &ndl,
the interior of the paint booth 10 is divided between the spray chanber 11
and an exhaust wehemrberankl Ay wihehdar ra eromenderh&Ovafde bards ebOneaber 70
is formed of 10a netal plate such as stainless steel. The barrier nenber 70
conpri ses a wabbipowcticomrizgadieand bent portion 70b. The wall portion 70a
vertically extends along the water cords 60. The bent port| on 70b_is curved
fromthe | ower part AofVGtIH‘elQmHY p%ﬂ?%lrf@ab%éﬁh?ﬁ HEOe5exHatst SERGRber

71. As shovvn in FIG 2, the barrjer nenber 70 is disposed substantlally
covering®t he eﬁ‘ﬁtlaé tlrsar?ﬁ}:t:"f‘rtsﬁe@1 1 *6hdt'H o‘featlﬁep%lbt? a?% cﬁé?‘rb%f? rqy Chamber g

wat er drawn up g é@& Lglrr%OZJth}{es Vg roduc é*l o thzg V\?]I‘?‘Iil nCaser fﬁ pone of
u r

the water intro Y case 40 ovvs 0 ough the sfit 47
the interior of the paint booth 10 is divided between

the spray chamber 11 and an exhaust chamber 71 by the
barrier member 70. The barrier member 70 is formed of

10 a metal plate such as stainless steel. The barrier
‘member 70 comprises a wall portion 70a and bent portion
70b. The wall portion 70a vertically extends along the
water cords 60. The bent portion 70b is curved from
the lower part of the wall portion 70a toward the

15 exhaust chamber 71. As shown in FIG. 2, the barrier
member 70 is disposed substantially covering the entire
transverse length of the spray chamber 11.

The water drawn up by the pump 21 is introduced

into the water case 40. Some of the water introduced

20 into the water case 40 flows out through the slit 47
toward the barrier member 70. The slit.47 is formed in
the sidewall 46 of the water case 40. The water having
reached the barrier member 70 flows down along the
front surface of the wall portion 70a of the barrier

25 member 70. Thereupon, a water curtain 75 of flowing
water is formed behind the water cords 60. The slit 47

and wall portion 70a function as water curtain forming



toward the barrier menber 70. The slit 47 is fornmed in the sidewall 46 of
the water case 40. The water having reached the barrier nenber 70 fl ows
down along the front surface of the wall portion 70a of the barrier
25menber 70. Thereupon, a water curtain 75 of flowing water is forned
behi nd the water cords 60. The slit 47 and wall portion 70a function as
water curtain formng -15 neans. A splashdgdard nenber 80 of sheet netal is
| ocated above a water surface WL of the water tank 20 and opposite and j ust
bel ow t he nozzl es 50. The 5spl ashguard nmenber 80 is al so di sposed
substantially eewersi.ng the entire transverSe |ength of the spray chanber
11. As shown in FIG 1, the splashguard nenber 80 conprises an_ upper end
portion 80a | ocated# mlasitgwsrd heenks er8 @ or dssieeet |omer L ehdl pOEEFBA 80b
| ocated 10Onear the barrier nenber 70, and water receiving surface 81. The
wat er recei vi ngbowef acelagey sunfadndt &t it evarsucrRhatl i3decl i nes
fromthe upper end portion 80a of the splashguard n:e%rber 80 toward the
| ower end por t PBROSOE.E BIA SIYFL KO Y BT 0 Mt betheen the | ower end
portion 80b of the splashguar rreg&er. 80 .and C%.he ben rtion 70 f the
barri er _Prenber Spga T W%tf)& ds- St Fort At %S%%dﬁ?%stfaor}%%ﬁ}? |
substantially throughout, the entis & tfansverse d.engt i ofctdesspsay
chamber 11. As shown in FIG. 1, the splashguard member
80 comprises an upper end portion 80a located in front
" of the water cords 60, lower end portion 80b located
10 nnear the barrier member 70, and water receiving surface
81. The water receiving surface 81 is inclined at
angle 6 such that it declines from the upper end
portion 80a of the splashguard member 80 toward the
lower end portion 80b.
15 A slit-like gap 82 is formed between the lower end
portion 80b of the splashguard member 80 and the bent
portion 70b of the barrier member 70. The gap 82
extends horizontally and is formed substantially
throughout the entire transverse length of the spray
20 chamber 11.
A water shedder 90 is located below the
splashguard member 80. The water shedder 90 is
disposed above the conveyor 25 such that it extends in
the moving direction of the conveyor 25. The water
25 shedder 90 is also formed of a metal plate such as

stainless steel and disposéd substantially covering the

entire transverse léngth of the spray chamber 11.



- 20chanber 11. A water shedder 90 is |ocated bel ow t he splashguard nmenber
80. The water shedder 90 is di sposed above the conveyor 25 such that it
extends in the noving direction of the conveyor 25. The water 25shedder 90
is also formed of a netal plate such as stainless steel and di sposed
substantially covering the entire transverse |ength of the spray chanber
11. 16 The water shedder 90 has an upwardlg convex shape, and -a ridge-Ilike
top portion 91 is forned in its highest position. The top portion 91 is

| ocat ed bel ow the gap 82 between the barrier nenber 70 and spl ashguard
menber 80: As showrtdr HKaddert he matesnsheddedl 90coanpri seape,first
gui de surface 92 and second gui de surface 93. The first guide surface 92
declines from tdhed toop ipbyd+ larkO It dpwas dt ome hais 2&amefi theitenveyor 25.
10The second gui de surface 93 declines fromthe top portion 91 toward the
ot her chain 25hisfhadte morivelywy. 25Thahusp E@}eti/@meglthatl@?ébgdoﬁ?éod
region near the top portion 91 of the water shedder 90 through the gap 82

i s distributedth® 9% 197 Retgiidie e FRRE B2F AR RS5elBnd™gui de surface 93

and i ntroduced to the vicinigx
5 splashguard member 80:

As shown in FIG. 1, the water shedder 90 comprises
a first guide surface 92 and second guide surface 93.
The first guide surface 92 declines from the top
portion 91 towara one chain 25a of the conveyor 25.

10 The second guide surface 93 declines from the top
portion 91 toward the other chain 25b of the conveyor
25. Thus, the water that drops onto a region near the
top portion 91 of the water shedder 90 through the gap
82 is distributed to the first guide surface 92 and

15 second guide surface 93 and introduced to the vicinity
of the chains 25a and 25b of the conveyor 25.

A gap 95 is formed between the lower end of the
bent portion-70b of the barrier member 70 and the water
shedder 90. The gap 95, like the aforementioned gap

20 - 82, extends continuously and horizontally and is formed
substantially throughout the entire transverse length
of the spray chamber 11. The spray chamber 11 and
exhaust chamber 71 communicate with.each other through
the gaps 82 and 95.

25 The exhaust mechanism 28 comprises the exhaust
chamber 71, an exhaust fan 100 located in the upper

part of the exhaust chamber 71, eliminators 101



- of the chains 25a and 25b of the conveyor 25. A gap 95 is forned
between the | ower end of the bent portion 70b-of the barrier nenber 70 and
t he wat er shedder 90. The gap 95,, like the aforenentioned gap 2082,
extends continuously and horizontally and is formed substantially

t hroughout the entire transverse length of the spray chanber 11. The spray
chanber 11 and exhaust chanber 71 communicate with each other through the
gaps 82 and 95.. 25The exhaust mechani sm 28 conprises the exhaust chanber
71, an exhaust fan 100 |located in the upper part of the exhaust chanber 71,
elimnators 10krrehqyd anged pinubte ity abf tyyoof t poss t i Onshénekheuexhaust

chanber 71, etc. The exhaust fan 100 is driven by a notor 102 and
di scharges air dhantthe sirayechanti@re ldxtaushefaut 30 deis hdougant hg exhaust
chanber 71. This exhaust mechani sm 28 has the function of producing an
airflow in therspray IRarbet dilschrtoehariaiincontaspray chevparntintat in
t he spray chanber 11 can contact the water cords 60 and_water curtain 75.
The fol | owi ng it§1ea WesEdtiorP W tHee sHHRjEeS 1 0FMONaF hkchahifs™ 26 with
t he conveyor 25. The sludﬁgirennv I chanjsm 26 conprises the -
conveyor 925 ac&FRoddt & SHPRHRE vt €12F & NGE+PTP et B ai916Y1 dkat ed
bel ow t he wat er_,suyr.face of the water .tank 20 d.. i ke. 15As shown
TnRG 2 e el R s aahar et 1 £ sl ATE 2L .
containing the paint mist in the spray chamber 11 can
contact the water cords 60 and water curtain 75.
The following is a description of the sludge
10 removal mechanism 26 with the conveyor 25.

The sludge removal mechanism 26 comprises the
conveyor 25 accommodated in the water tank 20, a filter
drum 110 located below the water surface Wl of the
water tank 20, and the like.

15 As shown in FIG. 2, a lift portion 115 extending
obliquely upward is formed on a side portion of the
‘'water tank 20. A sludge discharge portion 116 and
motor 117 for driving the conveyor 25 are arranged at
the upper part of thé lift portion 115. The sludge

20 discharge portion 116 and motor 117 are located higher
than the water surface Wl of the water tank 20. A
sludge collection box 120 is placed below the sludge
discharge portion 1l16.

The conveyor 25 comprises the chains 25a and 25b
25 (FiG. 1) as an example of wrapped-around transmission

members and a plurality of scrapers 125. The scrapers

125 are mounted at predetermined intervals



- obliquely upward is formed on a side portion of the "water tank 20. A

sl udge di scharge portion 116 and notor 117 for driving the conveyor 25 are
arranged at the upper part of the lift portion 115: The sl udge 20di scharge
portion 116 and notor 117 are located higher than the water surface W of
the water tank 20. A sludge collection box 120 is placed bel ow the sl udge
di scharge portion 116. The conveyor 25 con@mises the chains 25a and 25b
25(FI G 1) ‘as an exanple of wapped-around transm ssion nenbers and a
plurality of scrapers 125. The scrapers 125 are nounted at predeterm ned
intervals 18 lLengiitcudiimalllly redlaitive tio titee chied iss 25%a amod 258b . Thehe
conveyor 25 endlessly travels between an upper sprocket 121 and | ower
sprocket 122. Tthevegveydr <2fbiltdwatl yt ranetsl hebteveeren heseuspe ockerscietl and
122 conprises 5an upper portion. (forward-path portion) 130 and | ower
portion (returA2patmdpdravican)spdkethel 4pperTiporedoredd0 apviesatl ong t he
wat er surface W of the water tank 20. The |lower portion 131 noves along a
bott om porti ontZeaedf e wWhdert etk B oAtehe %%ﬁv@?%rl%% CARPPHeSHBvVed in

a first direction indicated by arrow F in FIG 2 and second direction
i ndi cated by affoWPRETd&RETdiNy PP T |9?ﬁﬁiQﬁFtﬁOQBt%f$o%n%ff?%%rnDtor

changed for oabR ESETedRLa N ned 11 A Ry X ot f ol LAt (o hb]

changed for eaf predeterm n y a co uni

comprising a LLAR' LAl GUGH s R TGN A IBANS, « T Lidd 0 LLakerval)
of the timer for changing th irection is set so that the tine for the
moverment in thegfirshdilged g iich logelctdata fog thesdVaBRdrtion

20a of the water tank 20.

10 The conveyor 25 can be moved in a first direction
indicated by arrow F in FIG. 2 and second direction
indicated by arrow R, depending on the direction-of
rotation of the motor 117. The motér 117 is configured.
so that its direction of rotation is changed for each

15 predetermined time by a control unit (not shown)
comprising a timer that functions as switching means.
The timing (interval) of the timer for changihg the
direction is set so that the time for the movement in
the first direction F is longer that for the movement

20 in the second direction R. If necessary, moreover, the
motor 117 can change the moving direction by means of a
manually operable switch.

As shown in FIG. 2, a first guide plate 135 and
second guide plate 136 afe arranged in the 1lift portion

25 '115. The first guide plate 135 extends obliquely
upward from the tank body 30 toward the sludge

discharge porticn 116 zlong the upper portion 130 of



: 20 in the second direction R |f necessary, noreover, the notor 117 can
change the noving direction by neans of a manual |y operable sw tch.
As shown in FIG 2, a first guide plate 135 and second guide plate 136 are
arranged in the Iift portion 25115. The first guide plate 135 extends
obliquely upward fromthe tank body 30 toward the sludge discharge portion
~116 al ong the upper portion 130 of 19 thel*onveyor 25. The .second gui de
pl ate 136 extends obliquely upward fromthe bottom portion 20a of the water
tank 20 toward the sludge discharge portion 116. The scrapers 125 of the
conveyor 25 areh®s ndinvieduat 1360 n Tontestomiltutde pespeclBéecupperdssurfaces -
of the guide plates 135 and 136. If the conveyor 25 noves in the first
direction F, tkénldfpred,y paivard|iudye thodtohgomeaerthenwaber osuthgce W,
along with the scraper 125 at the upper portion 130 of the 10conveyar 25,
noves al ong th@aﬁaﬁﬁﬁﬁﬂﬁc%Qrﬂ%ﬁ%FQG%bQo&bﬁ@g@H%l%¢®@§%edP§EHéP§e1%értion
116. When the conveyor 25 npves in the second d% ection R paint
sl udge settled on tHE*HoitTHRPOT t1on 2Da"BF ERRVARPES Eaﬁﬁezo is scraped

of f by the scraper. 12 t. 15t he | ower. portion 131 of the cony r 25. -
Accor di ngl y, tﬁgq&ﬁﬁé%%;%ﬁhﬁ?:ﬁﬁqq%ﬁFdﬁl?%e@%%tf%s %br%ygnuﬁgégnnves al ong

the second guide plats 136 howayd dhe, sludge, di sghar ggspor tiopndle.

conveyor 25 moves in the first direction F, therefore,

T

paint sludge floating near the water surface W1, along
with the scraper 125 at the upper portion 130 of the
10 . conveyor 25, moves along the first guide plate'l35
toward the sludge discharge portion 116.
When the conveyor 25 moves in the second direction
R, paint sludge settled on the bottom portion 20a of
the water tank 20 is scraped off by the scraper 125 at
15 the lower portion 131 of the'conveyor 25. Accordingly,
- | the paint sludge settled dn the bottom portion 20a
moves along the second -guide plate 136 toward the
sludge discharge portion 116.
As shown in FIG. 1, a water level maintenance
20 plate 140 is disposed between the tank body 30 and
cleaned-fluid ﬁank 31. The water level maintenance
plate 140 functions as water surface height maintenance
meéns for maintaining the water surface height in the
water tank 20. The filtered water W filtered through
25 the filter drum 110 flows into the cleaned-fluid tank
31 by overflowing the water level maintenance plate

140. In this way, the position of the water surface Wl



+ As shown in FIG 1, a water |evel nmaintenance 20plate 140 is di sposed
bet ween the tank bhody 30 and cleaned-fluid tank 31. The water |evel
mai nt enance plate 140 functions as water surface hei ght maintenance nmeans
for maintaining the water surface height in the water tank 20. The filtered
water Wfiltered through 25the filter drum 110 flows into the cleaned-fluid
tank 31 by overflow ng the water |evel mai2ft enance plate 140. In this way,
the position of the water surface WL 20 of the water tank 20 can be kept
at a height such that it can contact the scraper 125 at the.upper portion
130 of the conueyarhe:atBre farlk €20 dranm dd Okelpspased haighe watbkr thank 20
5is formed of a porous plate 150 (part of which is shown in FIG 6) that
functions as a ifti |deer @irgreerit tared serdpemell tydt ndnécappeThpsriipner 38rum
110 can rotate about a horizontal axis. In the tank body 30, the filter
drum 110 is | ocHt édshetons Y Athe? Upper portion 10130 and | ower portion 131
of the conveyor 25. .. The filter_drum 110 is rotated in the direction
of arrow A shown in HIGIRLRL L5471 &0 3t 8PPBAI B hERFSHPEEE FRAC dfes a

mtor 155 29, L5 dlve o oo fe shown 0 HLE 81,0 poreus Blelgodso
D o seras L5 R AR e ol RO For MR 12
cl oggi ng of th%d?ﬂédﬂbjnyHrical. This filter drum 110 can rotate
about a horizontal axis. In the tank body 30, the
filter drum 110 is located between the upper portion
10 130 and lower portion 131 of the conveyor 25.
The filter drum 110 is rotated in'thé direction of
arrow A shown in FIG. 2 by a filter rotation mechanism
156 that uses a motor 155 as-its drive source. As
shown in FIG. 6, the porous plate 150 comprises a large
15 number of passage holes 160 formed at a predetermined
pitch. The passage holés 160 are formed by; for
example, etching.
A scraping member 161 (only part of which is shown
in FIG. 2) for preventing clogging of the filter drum
20 110 is in contact with the inner and outer peripherai
surfacés of the filter drum 110. Paint sludge scraped
off by the scraping member 161 is dropped onto the
lower portion 131 of the conveyor 25.
The following is a description of the function otf
25 the paint booth 10 with the purifier 12 constructed in
tﬁis manner.

Water drawn up from the water tank 20 by the pump



+ 20110 is in contact with the inner and outer peripheral surfaces of the
filter drum 110. Pai nt sludge scraped off by the scraping nenber 161 is
dropped onto the | ower portion 131 of the conveyor 25. : The .
following is a description of the function of 25the paint booth 10 with the
purifier 12 constructed in this manner. Water drawn up fromthe water tank
20 by the punp 21 21 is introduced into thle water case 40 through the
cushion tank 41 and water flow suppression nenber 43. . A |arge nunber of
the water cords 60 are fornmed as the water in the water case 40 fl ows out
downwar dl y t hr @ugh st hentrreshectd vienout tlet swd7eofcahe Hozkhegugh. the As
descri bed before, the water of the water cords 60 hardly diffuses before
the water cordsusaniiong tfandneld and fraonet hel ¢iozzieRr 89St eacherherspPashguard
menber 80. In addition, the dropped water is relatively 10quietly gui ded
onto the upper Bsdefrace rofmadie aiatiere steriercodbyo? hardpf ashgdard hifber

80. Therefore, the water does not splash ipnto the spray chanber 11, sp that
an operator caia&¥di d ity W&ttedHe the a%?%? RUendPYINRRF She T r?ngated

ng; ;P?gg?}S;Fy%r%%;g%cfggg“ghtfg¥gS??qgfigkéhgoggfgg %8?”ber 11 can be

As described before, the water of the water cords
60 hardly diffuses before the water cords having flowed
out from the nozzles 50 reach the splashguard member
80. In addition, the dropped water is relatively
10 gquietly guided onto the upper surface of the water
shedder 90 by the splashguard member 80. Therefore,
the water does not splash into the spray chamber 11, so
that an operator can avoid being wetted by the water
even if he/she is .located near the water cords 60.
15 Thus, the space in the spray chamber il can be used
effectively.
Some of the water W introduced into the water éase
40 flows out toward the barrier member 70 through the
slit 47 in the sidewall 46 of the water case 40. As
20 this water W flows out downwardly along the barrier
member 70, the water curtain 75, a layer of water, is
formed on the front side of the barrier member 70. The
water dropped on the splashguard member 80 is guided
onto the upper surface of the water shedder 90 through
.25 the gap 82.
When the exhaust fan 100 s powered, air in the

spray chamber 11 is drawn into the exhaust chamber 71



- Some of the water Wisntroduced into the water case 40 flows out toward the
barrier nmenber 70 through the slit 47 in the sidewall 46 of the water case
40. As 20this water Wflows out downwardly along the barrier nenber 70, the
water curtain 75, a layer of water, is formed on the front side of the
barrier nmenber 70. The water dropped oh the splashguard nenber 80 is guided
onto the upper surface of the water sheddet?2 90 t hrough 25t he gap 82.

When t he exhaust fan 100 is.powered, air in the spray chanber 11 is drawn
into the exhaust chanber 71 22 through the gaps 82 and 95, etc., and

di scharged to tthecouttsitde ofaghessmray Thanbes. 11andsdipehargefll bastha this
manner, the paint mst Min the air noves toward the water cords 60 and.
wat er curtai n PHtshe paf ithSramta M Ghambrr al f - i sAF nvde vellr ahdCtdl FBct ed by
the water cords 60. The paint mst Mhaving failed to be collected . is
washed away by HHE WamEreurt2f Parst 1S al nt? nfe M hiRYfashel*hfay

flows into the ter tank 20 vig the splashguard menber and_t he guide
surfaces 1092 &g 95 t%%r%tﬁq AHedUer et gt tatn mPDI n&g]i]eec??(l)lagposi tion

pai ntingg the Obljsecc% ]“16 é:onﬁbte%ipraiinst ejfjr%x%ﬁpv%)éu z:Wid n&(ﬂ aLg. b¥ the -

el ectros?ati camy chargne opposite polarities. e paint used is, for

exampl e, a vt grhased, Al ani ¢ 6l Gd adenesid @ dboa) nta 1 8t bbsoease,

the paint m st is charged wth positive ions. The water cords 60 forned
by the purifier i3 Lt dhe Prigsanta ehodipEntne likee nat e tal hs7er showers,

produce a | arge nunber of negative ions. Accordingly, the paint mst M

charged with pesiititveni2di onstroan Wwesteasidwa ¢ afiseds t ontadhene vatéhetamker

cords 20 via the splashguard member 80 and the guide surfaces
10 92 and 93 of the water shedder 90.

In electrodeposition painting, the object 16 to be
painted and paint mist M are électrostatically charged
with opposite polarities. The paint used is, for
example, a water-based cationic electrodeposition

15 paint. In this case, the paint mist M is charged with
positive ions. The water cords 60 formed by the
purifier 12 of the present embodiment, like waterfalls
or showers, produce a large number of negative ions.
Accordingly, the paint mist M charged with positive

20 ions can be easily caused to adhere to the water cords
60, so that the paint mist M can be easily collected.
éince a large number of negative ions can be produced
in the spray chamber 11, moreover, an increase of
positive ions due to a causative agent (paint mist M)

25 of air pollution can be suppressed. By the Lenard

effect of the negative ions produced in the spray

chamber 11, an environment in the spray chamber 11 can



=60, .s0 that the paint m st Mcan be easily collected. Since a | arge nunber
of negative ions can be produced in the spray chanber 11, noreover, an

i ncrease of positive ions due to a causative agent (paint mst M 25of air
pol l uti on can be suppressed. By the Lenard effect of the negative ions
produced in the spray chanber 11, an environnent in the spray chanber 11
can 23 be inproved to favorably influence2ihe work efficiency, confort,
etc., of the operator who works in the spray chanber 11. Air that is lifted
in the exhaust chanber 71 by 5 the exhaust fan 100 noves in zigzag,

i mpi ngi ng on t he elmpraraddriso MfHvofapwl exanpl eenas thndi eatkedebyiaieowyyY in
FIG 1. Inthe mddle of this |lift, water in the air, for exanple, adheres
to the elin nataomsf ], aaick dr ops. tHOAspeleste i belo abovks thethai apraist
contained in the air in the spray chanber 11 is collected by the water
cords 60. The pdianbed stlhaving failed to be collected is collected by the
water curtain 75 behind the water cords 60. The 8aint m st thus _col |l ected

15dr ops t oget her wi th!atedt oht ol thectat &r tRece¥ VPR sEPPREET8T LoPYt he

| ash d 8 Th t d d. th t
SO face Bt owdd it viser AR Ar FA ChEEHY f oG bh Sy abh o2 and
second gui de S"érf%%agéorggz fd‘le walere %{?ﬂ&f’@r D0 1 204 ggt%tﬁ%t% BRed from

the first guide Surface and secon de’ surface s 1 uced to the

vicinity of the chaigns 25a ﬁpdc}?es%fﬁdi@eoﬁ()mfé’oh§§ Fatat shudge

adhering to the chains 25a and 25b can be washed away with the water. Thus,
the paint sludgg caredie Aapiementothd Foum wndesé r@ﬂlrﬁﬂ'h@‘@b@@ and and

solidification on
drops.

10 As described above, the paint mist contained in
the air in the spray chamber 11 is collected by the
water cords 60. The paint mist having failed to be
collected is collected by the water curtain 75 behind
the water cords 60. The paint mist thus collected

15 drops together with water onto the water receiving
surface 81 of the splashguard member 80. The paint
mist dropped on the water receiving surface 81 flows
into the water tank 20 via the first guide surface 92
and second guide surface 93 of the water shedder 90.

20 The water dropped from the first guide surface 92 aﬁd
second guide surface 93 is introduced to tﬁe vicinity
of the chains 25a and 25b of the conveyor 25. Paint
sludge adhering to the chains 25a and 25b can be washed
away with the water. Thus, the paint sludge can be

25 prevented from undesired adhesion and solidification on
the chains 25a and 25b.

Most of the paint sludge introduced into the water



- the.chains 25a and 25b. Mpst of the paint sludge introduced into the water
24 tank 20 floats on the water surface W of the water tank 20. The paint
sl udge near the water surface WL i s conveyed to the sludge discharge
portion 116 by the scrapers 125 as the conveyor 25 noves in the first
direction F.. The paint sludge settled on the bottom portion 20a of the

wat er tank 20 is conveyed fromthe bottom®brtion 20a of the water tank 20
to the sludge di scharge portion 116 by the scrapers 125 as the conveyor 25
noves in the second direction R Thus, the 10paint sludge having reached
the sludge di schafige pofidors 1di6 tise dvoppedsintacthelsbiidgaecebkeeti on box
120. The water in the water tank 20 is filtered by the filter drum
110. The filtermthidat®r WH¢ qwsinint el tdige 15egt eanedwitardstankc81lWilhisugh
the fl ow passage 32. The water Win the cleaned-fluid tank 31 is drawn up
by the punp 21 condvéyed cducEt: aghi®o¢ ndbscherv@teprease 486 by theas the
filter drum 110 rotates, the paint sludge attracted to the peripheral
surface of the SGIARGTHridR 209 10"F sCQeyaped of fmByethelseRapingShenber 161.

The scraped-off_sludge is_ dropped toward the | ower rtion, 13 f the
conveyor °25. dlre?&kﬁﬂcﬁrm)iﬁ%t?ﬁﬁ%ﬁiﬁ%u%%%tﬁeﬁﬁlgﬁtﬂntﬁBepéP?FP@r 12 of

(1 present SUGHIRl <G % AL SRLLTLOUR! %o 250" OO, Bgebr atEALgR! Lines
nunber  of the\%%f%oﬁ“ﬂé%%f%% ﬂ&%woft{ﬁéSM£{@§et§ﬁEa2@ft5h€he sludge
. discharge portion 116 by the scrapers 125 as the
conveyor 25 moves in the second direction R. Thus, the
10 . paint sludge having reached the sludge discharge
portion 116 is dropped into the sludge collection box
120. '
The water in the water tank 20 is filtered by the
filter drum 110. The filtered water W flows into the
15 cleaned-fluid tank 31 through the flow passage 32. The
water W in the cleaned-fluid tank 31 is drawn up by the
pump 21 and introduced again into the water case 40.
As the filter drum 110 rotates, the paint sludge
attracted to the peripheral surface of the filter drum
20 110 is scraped off by the scraping member 161. The
scraped-off sludge is dropped toward the lower portion
131 of the conveyor 25.
According to the paint booth 10 with the purifier
12 of the present embodiment, the water contihqously
25 dropping in straight lines from a large number of the
nozzles 50 of the water case 40 form a large number of

the water cords 60. Thus, the surface area of the



- 25 water can be larger than that of a conventional sinple water curtain.
The paint mst is collected by the water cords 60, while the paint m st
having failed to be collected is collected by the water curtain 75 5behi nd
the water cords 60. Accordingly, the surface area of the water that can be
contacted by the paint m st can be made much |arger than in a conventi onal
pai nt booth. Thus, the paint mst can be e&fficiently collected even if the
capacity of the punp 21 is small. 10Further, the capacity of the exhaust
fan 100 can be smaller than in the case of a conventional paint booth of
the Venturi booetaheryparomandteargdroatiurt yipeat The snedhveapacnady sfmphe
exhaust fan 100 | eads to advantages of energy conservation and reduced

noi se. 15Si nce wiale matvert Jiwat erTteo st 80)n W opps ngrfrontethebriokzees 50 is
recei ved by the water receiving surface 81 of the splashguard menber 80,
nor eover, the watt@r SaridscedOM Wi cheatea intadki 20 kanine prevedt &8 from
positively undul ating. Thus, the paint sludge can 20easily flo ]g) on the

wat er surface WE & AHE DA TS e 1vat iy Bt TheSwat 2t slirface WL can
e ef11 oLen |y SaUTLed, QUL B L e COMEYOT 25 roiag o TR GTRRLGH), (P
oL rection R 25718, B8 i ioe, WhoAl Lo, 0. Lsastatg s as Wugen be,
s ”DVi”Q in t%gé%i%%h @éwﬁgdénhuch larger than in a conventional
paint booth. Thus, the péint mist can be efficiently
collected even if the capacity of the pump 21 is small.
10 Further, the capacity of the exhaust ﬁan 100 can be
“smaller than in the case of a conventional paint booth
of the Venturi booth type or water booth type. The
small capacity of the exhaust fan 100 leads to
advantages of energy conservation and reduced noise.
15 Since the water (water cords 60) ‘dropping from the
nozzles 50 is received by thé water receiving surface
81 of the splashguard member 80, moreover, the water
surface W1 in the water tank 20 can be prevented from
positively undulating. .Thus, the paint sludge can
20 easily float on the water surface Wl, and the paint
sludge floating on the water surface Wl can be
efficiently carried out by the conveyor 25.
The movement of the conveyor 25 can be switched
between the first direction F and second direction R.
25 The paint sludge floating on the water surface W1 can

be removed by the upper portion 130 of the conveyor 25

while the conveyor 25 is moving in the first direction



- 26 F. The paint sludge settled on the bottom portion 20a of the water tank
20 can be renpved by the |l ower portion 131 of the conveyor 25 while the
conveyor 25 is noving in the second direction R Thus, the paint 5sludge in
the water tank 20 can be renoved at an early stage, so that solidification
of the paint sludge in the water tank 20 can be prevented. Thereupon, clean
water purified by the filter drum 110 can 2 recycl ed by neans of the punp
21. 10Industrial Applicability This invention is applicable to a
paint booth in which paint mst is produced.-It is to be understood, in
carrying out the presedainventidis ddatldédeocotise i boendtmebenents dbat he
pai nt- booth with the 15purifier, including the barrier nmenber, splashguard
menber, punp, exhaust wechaniam ) uwhge remesmdveddhantken lever, as well as
the water cord formati on mechanism may be enbodied in various forns.

wi t hout depart ioeg tfircom ¥ He shitia @intdeot menthbke Fuet BervePospéei £ic
forms, such as the shape and | ayout of the,nozzlesqH are not limted to the
embodi ment desEAVEEW dbovere B UAtS i OF L BefBr encet AunbR? sPa62 T Pai nt

boot h 2511: r h r. 12: Purifier
5 Sps@%&%éﬂggathe waégr té%k 20 can be removed at an early

stage, so that solidification of the paint sludge in
the water tank 20 éan be-prevented. Thereupon, clean
water purified by the filter drum 110 can be recycled
by means of the pumb 21. |

10 | Industrial Applicability

This invention is applicable to a paint booth in

which paint mist 1s produced. It is to bé understood,
in carrying out the present invention, that the
eonstituent elements of the paint booth with the

15 purifier, including the barrier member, splashguard
member, pump, exhaust mechanism, sludge removal
mechanism, etc., as well as the water cord formatiocn
mechanism, may be embodied in various forms without
departing from the spirit of the invention. Further,

20 specific forms, such as the shape and layout of the
nozzles, are not limited to the embodiment described
above.
Explanation of Reference Numbers
10: Painct boéth

25 11: Spray chamber
12: Purifier

20: Water tank



- 20: . Water tank 27 21: Punp 22: Water cord formation nmechani sm 25: Conveyor.
26: Sl udge renoval nechani sm 528: ‘Exhaust nechani sm 40: Water case 50:

Nozzl e 55: Inlet 56: Tubular portion 1057: Qutlet 70: Barrier nmenber 80:

Spl ashguard nenber 90: Water shedder '

27

21: Pump

22: Water cord formation mechanism

25: Conveyor

26: Sludge removal mechanism
5 28: Exhaust mechanism

40: Water case

50: Nozzle

55: Inlet

56: Tubular portion
10 57: Ouflet

70: Barrier member

80: Splashguard member

90: Water shedder

110: Filter drum



- 110: Filter drum 28 CLAlI M5 1. A paint booth which conprises a spray
chanber accommodati ng an object to be painted and a purifier for renoving
paint mst contained in air in the spray chanber, the purifier conprising:
a water tank disposed in the spray chanber; a punp which draws up water in
the water tank; a water cord formati on nechani smconprising a water
case for accommodating the water drawn up % the punp, the water case
conprising a bottomwall formed with a plurality of nozzles, each of the
nozzl es conprising an inlet, a tubular portion protruding downward fromthe
bottomwall in such a manner that thecCi nshde di aneter of the tubul ar
portion is reduced downmward fromthe inlet, and a circular outlet opening
at the lower end of the Zzubalar poothonhithecemped sehki ehsgrepys chamderai ght’
lines fromthe outlets formng a plurality of parallel water cords; a
barri er menber aorpriciatging vartokhdty extleadpagnitar] aperai Barifier g

spl ashguard nenber | ocated above a water surface of the water tank and
opposi te and | Ustr W iHe B2t g8l GhdCeohdiPefngadhit P FBEeFVIAY
surface which declines froman upper end portion in front of the water
“cords toward a IAWe%end portion near the barrier menber; 29 an

exhaust chanber sepﬁgated fr$n1the S ragichanber by the barrier nmenber

an exhaust mechani s 15%H%f¥% ng- an”e ﬁéus?gfan for discharging the air in

the spray chanber to, the outsigde 5tbrough the gxhayst chaahek:;the exhaust

mechani sm
a pump which draws up water in the water tank;

a water cord formation mechanism comprising a

10 water case for accommodating the water drawn up by the
pump, the water case comprising a bottom wall formed
with a plurality of nozzles, each of the nozzles
comprising an inlet, a tubular portion protruding
downward from the bottom wall in such a manner that the

15 ingide diameter of the tubular portion is reduced
downward from the inlet, and a circular outlet opening
at the lower end of the tubular portion, the water
which dréps in straight lines from the outlets forming
a plurality of parallel water cords; |

20 a barrier member comprising a vertically extending
wall portion;

a splashquard member located above a water surface
of the water tank and opposite and just below the
nozzles and comprising a water receiving surface which

25 declines from.an upper end portion in front of the
water cords toward a lower. end portion near the barrier

member;



- being configured to produce airflow such that the air containing the paint
m st in the spray chanber contacts the water cords; and a sludge renoval
mechani sm conpri sing a conveyor 10di sposed in the water tank and configured
to di scharge paint sludge in the water tank to the outside of the water

t ank. 2. The paint booth with a purifier of claim1l, wherein the
nozzl es of the water cord formation 15nmeci2éni sm are arranged so that

di stances between the nozzles are equal to one another as viewed from above
t he water case. - 3. The paint booth with a purifier of claiml,
conprising a water shedderawdt cthdrsod ocad et atbevef tdre 20eosweypr positi oned
bel ow t he spl ashguard nenber and extends al ong the conveyor, the water
shedder conpri shagbert &y pore iter dicoatmedndzst ow a gap between the barrier
menber and the splashguard nenber, a first gui de surface which declines
fromthe top portioRm2Etxdvearst orecicial s gforhiel ony eyorexandsa 5e@RohRETgui de
surface which declines fromthe top portion toward the other chain of the
conveyor. 30 discharginphéhsaiditr oot st 3y fihatser o drai owasSidRer ei n

t he conveyor conprises an upper portion novahl e near the ter. surface of
the wateP tankCah@ugH eﬁ&‘aﬁ%n T ntgéer eaxe}b%‘ﬁtorﬂlep 1o "of the
water tank and conveys paint sludge near the water age, a3, sl pdge
di schar ge portFSrllngut &ngzeigt e Wgterptanlk et)y nmeans o%y{ e upper portion.
containing the paint mist.in the spray chamber contacts
the water cords; and
a sludge removal mechanism comprising a conveyor
10 disposed in the water tank and configured to discharge
paint sludge in the water tank to the outside of the
water tank.
2. The paint booth with a purifier of claim 1,
wherein the nozzles of the water cord formation
15 mechanism are arranged so that distances between the
nozzles are equal to one another as viewed from above
the water case.
3. The paint booth with a purifier of claim 1,
comprising a water shedder which is located above the
20 cénveyor positioned below the splashguard member and
extends along the conveyor,.the water shedder
comprising a top portion locéted bélow a gap between
the barrier member and the splashguard member, a first
guide surface which declines from the top portion
25 toward one chain of the conveyor, and a sécond guide
surface which declines from the top portion toward the

other chain of the conveyor.



~5. The paint booth with a purifier of claim2, wherein the conveyor
conpri ses an upper portion novable near the water surface of the water tank
and a |l ower portion novable near a bottom portion of the water.tank and
conveys paint sludge near the water surface to a sludge di scharge portion
outside the water tank by neans of the upper portion. The pai nt
booth with a purifier of claim 3, wherein 3ithe conveyor conprises an upper
portion novabl e near the water surface of the water tank and a | ower
portion novabl e near a bottom portion of the water tank and conveys pai nt
sl udge near the water. surh@ceaimt sbsdtidgei th sehangef pert ooncoatsi de t he
wat er tank by nmeans of the upper portion. 7. The paint booth with a
purifier of claihmrgimhgreigotteycomayorisss vabbreef rcarfiestmgvakéei on
and a second direction opposite to the first direction such that the paint
sl udge near theemt ehswdtare Jur boiv yedthovied B2 ¥ hea sk ujigeé @i SeMarge
portion by the upper portion of the conveyor when the conveyor noves 31 in
the first dire®Otén Ahda¥aRl e HEHaihtPT LIt 1M Dbt Hom POFEF oh?BF t he

wat er tank is conveyed toward the sl udge disgggr e portion_b tge | ower
portion éf_thea@ﬁh&%?ﬁﬁ”ﬁhéﬁ”ﬁﬁéf%ﬁﬁﬁ% dteHov e?ﬁa$%§ %%E%%%eS Préction.
8.. The paint bs%Otcp Wc}ihs[cq‘laorl‘ie!ngioerrtio ncdl?{d%qr(?e M@rﬁé@efhﬁaaﬁgn}g yor 1's

movable in a first i rection a secon ection opposite to the first
di rection such t.t i the water surface is 10Oconveyed
toward the sIuH%%gﬁié@ﬁéﬁ%%q%g%%?g%ﬁgg't e upper portion of the conveyor
when the conveyor noyes i theifi nsdoghrecthon gagithat shecpaint 25l udge at
the bottom portion of the water tank is conveyed toward the sl udge
di scharge port iR it hend aveivapert icsmefi dde dibcanvey oso mheon t hevebhe eyor
noves in the second direction. 9. The paint booth with a purifier of
. ¢l ai m 610owher eneatrhereonwesysr dusr fraabl e thne avdtiesttahk extd om bodea second
direction opposite to the first direction 20such that the paint sludge near
the water surf ace tiircomiekeld trewr d thet shrudyer i e haf gehpovaten bynkhe
upper portion of the conveyor when the conveyor noves in the first
direction and &imat adnegied maiglitudgerdge thra hothomiPperf | DR BECEhEC WAt er t ank

is conveyed toward the 25sl udge di scharge portion by the | ower gortion of
t he sludge discharge portion outside the water tank Dby

means of the upper portion.

15 6. The paint booth with a purifie; of claim 3,
wherein the conveyor comprises an upper portion movable
near the water surface of the water tank and a lower
portion movable near a bottom portion of the water tank
and conveys paint sludge near the water surface to a.

20 sludge discharge portion outside the water tank by
means of the upper portion. -

7. The paint booth with a purifier of claim 4,
wherein the conveyor is movable in a first direction
and a second direction opposite to the first direction

25 such that the paint sludge near the water surface 1is
conveyed toward the sludge discharge portion by the

upper portion of the conveyor when the conveyor moves



. conveyor when the conveyor noves in the second direction. 32 10.
The paint booth with a purifier of any one of clains 4 to 9, conprising

wat er surface hei ght mai ntenance neans for |ocating the water surface of
the water tank at the upper portion of the conveyor. . 511. The paint booth
with a purifier of claim1, wherein the sludge renoval mechani sm conprises
a filter drum di sposed for rotation in theSmater tank and configured to
cause the water in the water tank to flowin fromthe outer peripheral side
to the inner 10peripheral side, thereby filtering the water in the water
tank, a scrapi ngh nemeri eonfd preedi $0 prevenidt ctioggpagnof sihegei ktethdrum
by contacting the peripheral surfaces of the filter drum and a

cl eaned-fl ui d thaotke andni et g oslicielse thet evat eanki { ¢ ecedvbyedhecwsfdl e drum
into the punp. 12. The paint booth with a purifier of claiml,

conpri si ng wat exlwige aiis florrd P aeahen why chhealiswsr t herwafer Ofdr Blig up by
the punp to flow down along the front surface of the wall portion of the
barrier menber , CRBIHEGRBPSOrIRNCAWRYRF BoTEai A° behf n8eEHB9wat er cor ds.

5 direction.

8. The paint booth with a purifier of claim 5,
wherein the conveyor is movable in a first direction
and a second direction opposite to the first direction
such that the paint sludge near the water surface 1is

10 conveyed toward the sludge.discharge pbrtion by the
upper portioﬁ of the conveyor when the conveyor moves
in the first direction and that the paint sludge at the
bottom portion of the water tank is conveyed toward the

sludge discharge portion by the lower portion of the

15 ° conveyor when the conveyor moves in the second
direction.
9. The paint booth with a purifier of claim 6,

wherein the conveyor is movable in a first direction
and a second direction oppoéite to the first direction

- 20 such that the paint sludge near the water surface is
conveyed toward the sludge discharge portion by the
upper portion of the conveyor when the conveyor moves
in the first direction and that the paint sludge af the
bottom portion of the water tank is conveyed toward the

25 sludge discharge portion by the lower portion of the

conveyor when the conveyor moves in the second

direction.
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10. The paint booth with a purifier of any one of
claims 4 to 9, comﬁrising watér surface height
maintenance means for locating the water surface of the
water tank at the upper porticon of the conveyor.

11. The paint booth with a purifier of claim 1,
wherein the sludge removal mechanism comprises a filter
drum disposed for rotation in the water tank and
configured to cause the water in the water tank to flow
in from the outer peripheral side to the inner
peripheral side, thereby filtering the water in the
water tank, a scraping member configured to prevent
clogging of the filter drum by contacting the
peripheral surfaces of the filter drum, and a cléaned—
fluid tank which introduces the water filtered by the
filter drum into the pump.

12. The paint booth with a purifier of claim 1,
comprising water curtain forming means which causes thé
water drawn.up by the pump to flow down along the ffont
surface of the wall portion of the barrier member,

thereby forming a water curtain behind the water cords.



