1 Apparatus for cleaning tubs which contain |liquid under operating

condi tions and use of the apparatus in a washer chanber The invention
rélates to an apparatus for the cleaning of tubs which contain |iquid under
operating conditions. It can also preferably be used, in particular, for
washer chanbers of aeration plant but also for water containers in cooling
towers or cooling water reservoirs in air conditioning plant where there is
al so a constant supply of liquid. During the operation of washer chanbers
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effective TOr A short period and al so result in dead al gae. Thi s pl ant
therefore has to be shut down and cleaned fromtine to tine with or w thout
chemcals, generally by hand. This is carried out at |east every fortnight
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base of thehsmwemenglpoodk bamstanbesappiucdfahigquidi nati on that the suction
devi ce equi pped with three wheels cannot be overturned as it noves. The
suction device also conprises a collecting bag for aspirated conponents,

whi ch consPanihg K t opBraspenedhemicsdiesal ¢gambers of, in particular,

aeration plant, deposits settle on the bases of the tubs in
which a certain level of liquid is continuously maintained and
lead to silting of the respective 1liquid, generally water.
Chemicals are added, for example to prevent lime deposits and
growth of algae, but these are only effective for a short
period and also result in dead algae. This plant therefore
has to be shut down and cleaned from time to time with or
without chemicals, generally by hand. This is carried out at
least every fortnight in the case of washer chambers of
humidifiers or in the case of water containers of cooling
towers.

GB 1 459 853 discloses an automatic cleaner for swimming pools
wherein a suction device which can be moved by a drive
communicating with a delivery pipe is arranged on the base of
the tub, wherein the drive is effected by a pressure fluid and
drives a water wheel which is non-positively coupled to a
displacement means contacting the base of the tub and with a
filter unit which is connected to a suction pipe. The base of
the éﬁimming pool has to be at such an inclination that the
suction device equipped with three wheels cannot be overturned
as it moves. The suction device also comprises a collecting
bag for aspirated components, which constantly has to be
opened periodically.
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2 DE-C2-31 51 529 discloses an apparatus for renoving sedinent froma
preci pitation tank in which sedinment froma liquid to be clarified settles
during operation, with a dirt collecting device which can be subnmerged in
the liquid, with a switching device conprising a first part capabl e of
nmoving with respect to a second part, wikh a device for alternately

st oppi ng the novenent of each of the two parts with respect to the
cont ai ner, wherein the unstopped part:- can be noved with respect to the
container and with respect to the stopped part, and with a driving device
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chanmbers. can be moved over the container base during operation, wherein
the switching device can be submerged in the liquid in the
vicinity of the sediment deposited therein and the dirt
collecting device is arranged on the switching device and the
stopping device comprises a clamping device actuable by liquid
pressure, a diaphragm possessing an inlet for the supply and
discharge of 1liquid for expansion and compression of the
diaphragm, and a clamping plate which can be moved during
expansion of the diaphragm into a position in which its
movement and that of the associated part is stationary with
respect to the container.

An object of the invention is to improve a device according to
GB 1 459 853 so that it can be operated continuously and
allows a predetermined area to be cleaned without constantly
having to be stopped.

This object 1is achieved with an apparatus having the
characteristics of claim 1.

The sub-claims describe advantageous developments of the
invention.

The invention also relates to a use of the apparatus according
to the invention in washer chambers.



3 This object is achieved by an apparatus for the cleaning of tubs, into
which liquid fl ows under operating conditions, having the characteristics
of claim1. Sub-clains 2 to 12 relate to advantageous devel opnents. C aim
13 relates to the use of the apparatus in washer chanbers. The invention is
described in nore detail hereinafter by means of a washer chanber of an
aeration plant with reference to schematic drawings in which Fig. 1is a

| ongi tudi nal section through a washer chanmber of a humidifier; Fig. 2 is
section Il1-11 fromFig. 1 of the washer chanber; Fig. 3 is a partial
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conpri ses kaviiy 2y rangettdridte s claAnfan 3 for inconming air is
arranged outside the washer chanmber 1 on one |ateral wall. Rectifier
profiles 3a for the incomng air supplied by the fan 3 are arranged on the
si de of t fabwasleeimsRartzerl2l fedcEtey thadvamtihgdoa Brge lppnddnmss, 4 are
arranged on the outlet side with the lower end projecting into the tub 2.
On the base 6 of the tub 2, a suction device 5 is arranged novably over the
base 6 of G4Rdm ul32. relpkessutpi ohhdevitge hHr dthe alslppagerarss dncr wesher
section ofcHaxbdre, 2 and is preferably arranged so that it can 4

The invention is described in more detail hereinafter by means
of a washer chamber of an aeration plant with reference to
schematic drawings in which

Fig. 1 is a longitudinal section through a washer chamber of a
humidifier;

Fig. 2 is section II-II from Fig. 1 of the washer chamber;
Fig. 3 is a partial section through a suction device;

Fig. 4 is a section through a suction chamber of the suction
device;

Fig. 5 is a section through a pressure chamber of the pressure
device.

The washer chamber 1 shown in Fig. 1 comprises a tub 2
arranged on the base. A fan 3 for incoming air is arranged
outside the washer chamber 1 on one lateral wall. Rectifier
profiles 3a for the incoming air supplied by the fan 3 are
arranged on the side of the washer chamber 1 facing the fan 3.
Drainage profiles 4 are arranged on the outlet side with the
lower end projecting into the tub 2. On the base 6 of the tub
2, a suction device 5 is arranged movably over the base 6 of
the tub 2. The suction device 5 preferably covers a cross
section of the tub 2 and is preferably arranged so that it can



nove to and fro parallel to the rectifier profiles 3a and the drai nage
profiles 4 in the tub 2, as indicated by the double arrowin Fig. 2. A
brush unit 7 is arranged i nside the washer chanber 1 in such a way that its
bristles can enter the entry region of the drai nage profiles 4, t he
dr ai nage profiles 4 bei ng nmechanical |y cl eaned of deposits during the
up and down novenent of the brush unit 7. The brush unit 7 can consist of
rigidly arranged brushes with rigid bristles and/or also of a brush roller
with fleximsivie dil/andr fypdprbrasieds toSthey nestlfders Laa'oefiailrasanmdahd the
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val ves, control via tinme clocks can’'also perform an operatl
the lateral walls and directed towards one another 1n a plane

(see Fig. 2). The spray nozzles 8 are connected via a piping
system 9 to a pump 10 of which the suction nozzle 11 opens in
a lateral or end wall of the tub 2 beneath the ever present
level of liquid 12 in the tub. A preferably exchangeable
filter 13 can be arranged in front of or behind the pump 10 in
the suction nozzle 11 or in the piping system 9. In a
particularly preferred embodiment, the filter 13 is arranged
in the straight part of a diverting elbow (indicated in Fig.
2) . This allows a rapid exchange of a circular filter adapted
to the pipe diameter by opening of the 1lid, removal of the
circular filter, optionally the flushing thereof and
reinsertion or insertion of a new filter into the path of flow
and re-closure of the lid.

The suction device 5 can be connected by a flexible suction
pipe 14 to a known filter plant, not shown, which contains a
delivery pipe 15 for recirculating the cleaned liquid (water)
in addition to a filter, valves and pumps. The filter plant
can be so designed that the filter is exchangeable and
backwashable and comprises nozzles for drainage and silt
removal, wherein valves, for example golenoid wvalves,
controlled via time clocks can also perform an operating



5 programre, which is predetermned or is controlled on the basis of test
paranmeters automatically, optionally also with interposition of sensors.

AS filter plant of this type and devel opnents thereof are wi dely known,
they will not be described here. The cleaned liquid can be recirculated to
the tub 2 by neans of the delivery pipe & of the filter plant. As already
mentioned, the suction device 5 should be novable to and fro within the tub
2. The water pressure supplied through the delivery pipe fromthe filter
pl ant can pycsframEs v Wbiuhedmorpnddes:qmripmsb or Ti)sthicmtxamﬂ,léd\eosucthen )
device 5 a tr se I I C
a wat er \/\/n(Be%géItlaglgé Jls'stgr%?anrﬂ S rot ata §Q§ﬁggﬁcégllg ? pElg’gta ?i%&nda?? ro\éﬁd a
st at i onar PRBEEPOSHHO P vBERSprFe 15Apadddsernilanthoet| his vﬁflmﬁh ends

in two Seﬁﬁﬁﬂifb e&?ﬁéﬁedfl b&%p %E@eﬂ&esﬁﬂFﬁncgaﬁP€9 é@%%gigﬂggg]be
synmetric centra at a distapc
TKe= passa?@éy %62{11 ‘pre@é?j :lan‘\)\?a%r SRR vRe opeGhTeRlakedcEPvEhe

seal s one tafb théy mmsﬁg&sheirdélomyry tHipeotilseloforchel @d 1¢eisS plantRoughl y
in the 90 to 130[err] range and in the 230[err] to 270[err] range of the
cross section the central pressure chanber 16 conprises |ongitudinal slots
23 with fPgpsabueadnemphiponed, béihey suctimeddeviadl § ishasiich e wapvabate

they cl osegwhgagf | @%hﬁﬁt e‘r{émkaBO\ae andrrﬂaoe Wg?n #}ée@%@%{lﬁ@ﬂéan‘

bel ow (see the arrows wth black heads 1n Fig
accor di ng TFHe ey P Rers PikR Bow ghe of=11 valant ges| prgferably

coupl ﬂj t e ﬁdécpl ﬂfﬁﬁgﬁhsm&%gs@ tlhercﬁ oemgf ﬁﬁal L Stheorsﬁi&rﬂ%}l Y?éch f=> |
t ed t oot he s on ch is shown_in ar i a

smejc;J ?onyl Cqu"lq: aTﬁgnFB%ihgaeﬁ P‘F?yf%‘aﬁ\b@rg& elPEy Fefur? B9 ef

return tomkh@dl V\heaﬂa$e2“7 winemit ed 8r dtsat abkygngadt hethtadilyg of bhe s i alﬂ

CoVics o MR ntof neobRA 81 SRXLI0RR0Y AR 20 A 81, 1HOpa' LY P

gui ded at ast via a su
passes into a nozzle 19 which ends in two separate passages
20, 21 into the pressure chamber 16 arranged symmetrically to
the central axis ZA (Fig. 5) at a distance therefrom. The
passages 20, 21 are preceded by a two-way valve 22 which

selectively seals one of the two passages and opens the other

or vice versa. Roughly in the 90° to 130° range and in the

230° to 270° range of the cross section the central pressure

chamber 16 comprises longitudinal slots 23 with flaps 24, the
flaps 24 being arranged movably in such a way that they close
when flown against from above and open when flown against from
below (see the arrows with black heads in Fig. 5).

In the embodiment according to Fig. 3 and Fig. 5, the axis 17
or the water wheel 18 is coupled to a displacement means in
the form of belts, preferably two mutually spaced toothed
belts 25 (only one of which is shown in the partial section in
Fig. 3). The toothed belts 25 are guided by return rollers or
return toothed wheels 27 mounted rotatably on the housing of
the suction device 5 preferably at the end of extension arms
26 and can additionally be guided at least via a support
roller or a support gearwheel 28 in the intermediate region.
The toothed belt 25 can preferably also have teeth on both



roller or a support gearwheel 28 in the internedi ate region. The toothed
belt 25 can preferably also have teeth on both 6 sides to increase the
friction on the base 6 of the tub 2. Wth a design of this type,

i nclinations of the base and small steps do not pose any probl ens. Brushes
29 (see Fig. 3) which are stationary andgor rotate and/or performup and
down and/or to and fro novenents and are in contact with the base 6 of the
tub 2 are provided between the displacenent nmeans and to the side of it.
To conpensdidesnele, inkeebseshdwe 20rtanibe adj udiebbasand cafi thei angh | ¢.
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rotational and/or to and fro novenments of the brushes 29. Rotating brushes
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movements of the brushes 29. Rotating brushes can optionally
also be used as displacement means.

Suction chambers 30 (Fig. 1 showing a suction chamber on only
one side) which communicate with the connecting nozzles 32 of
the suction pipe 14 via a duct 31 arranged above the central
chamber 16 are arranged, in particular, on either side of the
central pressure chamber 16. In the direction of the base 6
of the tub 2, the suction chambers 30 have intake orifices 33
in the vicinity of the brushes 29 (see Fig. 4).

At least one duct 34 (Fig. 4) which is connected at each end
to the suction chambers 30 can preferably additionally be
provided beneath the central pressure chamber 16. These ducts

34 can have slot-shaped and/or annular intake apertures 33'.

As mentioned hereinbefore, the suction device 5 should
preferably be designed so as to cover a cross section of the
tub 2, preferably that with the smallest dimensions. This can
optionally be achieved with lateral projections or extension
arms (not shown) which should then also carry stationary or
moving brushes. To guarantee directed movement and to prevent
tilting of the suction device 5 during its longitudinal
movements within the tub 2, the suction device 5 can be



arnms (not shown) which should then also carry stationary or noving brushes.
To. guarantee directed novenent and to prevent tilting of the suction device
5 during its longitudinal novenents within the tub 2, the suction device 5
can be 7 designed with a guide system which al so includes arrangenent s
in the lateral walls of the washer7 chanber 1. Fig. 3
Illustrates a possible guide systemof this type which consists of two
spaced guide rollers 37 (only one of which is illustrated) on each end face
of the suddssignas,iwitls angquade maspeot iwhiduialso aihcBedésr artangembats
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cl osabl e cie¥ateredy (skarde g.tepsin where it would be difficult or
impossible to handle a base aspirator covering a cross
section.

If the cross section of a tub 2 is somewhat greater, several
suction devices 5 can also be arranged side by side and can be
coupled to one another in use. Each of the suction devices 5
can be wvirtually identical in construction and can be mutually
coupled purely mechanically. However, it is also possible to
arrange, 1in particular, smaller modules at each end of a
suction device 5, wherein the drive of the water wheel 18 can
be transmitted to the secondary modules via a clutch to the
rotatable axis 17. A flexible connecting pipe can optionally
connect the suction chamber 30 to corresponding chambers of
the secondary modules. This can also be effected by a direct
connection wvia a closable orifice 39 (see Fig. 3) in the
suction chamber 30.

The device according to the invention for the cleaning of tubs
operates as follows. With a suction device 5 arranged on the
bagse of a tub and designed in accordance with the foregoing
description, cleaned 1liquid (water) is supplied through the
delivery pipe 15 into the suction device 5. Water under
pressure is supplied to the blades of the water wheel 18 to
the side of the central axis ZA, depending on the position of



suction chanber 30. The device according to the invention for the cleaning
of . tubs operates as follows. 'Wth a suction device 5 arranged on the base
of a tub and designed in accordance with the foregoing description, cleaned
liquid (water) is supplied through the delivery pipe 15 into the suction

devi ce 5. Water under pressure is supplsied to the blades of the water
wheel 18 to the side of the central axis ZA, depending on the position of
8 the two-way val ve 22. The water wheel 18 is therefore set into rotation
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applies Onasastn:[s%:leémqoy the discharge of the stream of water under
pressure through the opened flaps 24 of the slots 23. If the
suction device 5 driven in this way reaches one end face of
the tub 2, a 1imif switch, not shown, on the suction device 5
in contact with the end wall actuates the two-way valve 22 so
that the passage 21 is closed and the passage 20 is opened so
that the fresh supply of the stream of water under pressure in
the direction of the open arrow in Fig. 5 causes a reversal of
the direction of movement of the water wheel 18 so a reversal
of movement is also achieved. The same applies on attainment
of the other end face of the tub 2. The suction device 5
therefore moves automatically over the entire base of the tub,
moving it continuously to and fro, and keeps it free from
deposits owing to the aspiration and the mechanical cleaning
by the brushes.

The speed of movement can be influenced by changing the water
pressure supplied, optionally also by controllable flow

control wvalves. The base 6 of the tub 2 is continuously
treated mechanically by the brushes 29 go deposits are unable
to settle on the base of the tub. Falling particles are

swirled from the base so they can be grasped particularly
easily by the suction stream. The particularly endangered



of the other end face of the tub 2. The suction device 5 therefore noves
automatically over the entire base of the tub, noving it continuously to
and fro, and keeps it free fromdeposits owing to the aspiration and the
mechani cal cleaning by the brushes. The speed of novenent can be influenced
by changing the water pressure supplied, goptionally also by controllable

fl ow control val ves. The base 6 of the tub 2 is continuously treated
mechanical ly by the brushes 29 so deposits are unable to settle on the base
of the tuledge Fsdiong pare | &$pbrared swwrd etnfensivéky Dagetke thesngamehe
grasped payti eybarbyceash | eridhdis SUE! 1O SWRAM of e PALGUAEY so
endanger ed 9 edge regions are_anlrate nore 1 ntensrvel y by the

ar r angenefeRSE it 34t MOFec harbieklut Prryeaked Git t RBegppanitiscalsoedge
deposits aferyimfse Strictly prevented at these critical edge regions. Since
there is virtually only cleaned liquid (water) in the tub, the shelf |ives
of the spray nozzles 8 in the washer chanber 1, which are al so arranged

| at er al | y Sdintde pthéeet iien, vartualivar babyy clleamged Wdahidl danedr)atai she
depeosits ot r i{ther . internal or externally, Fqr this.reason, it

i s not absol Ut eF%geggskgén]tﬂl]a llfrggprcgcﬁi éea %P%attyerngﬁzi(ﬁ% gjpﬁlyﬁ:&epewﬁlshﬁlrl,

| et al one cltamiex cut | which she @leo @rumgsde lateemally iwithr pngedcthoknown
devi ces. arthei egrPipdyf thhehedhivaltifam ben&xchapged.sd iy é%ﬁ%:?épnbe

t he manner_ descrj hed herei nbefore, additionally Increases the I'tves
of the spr@FthdrARRTr sinteEndl LE OtNPEEPLRALEN - cafPBe e ErRaPp Hhdigown

cl eans t heatr abbsgRupedyi lassehtial hebr grthaldd egi @iwWichihs g1 t bapghay! v

endangeregaibe dg osilt&s, 0, thﬁ shel f li:Le th rle%f |5 also ext ended 1

consi dera fyprl r %' 'geher aPLePEaftihgthe outlet o e suctlon nozzle
where it is arranged in known devices. The use of a filter
which can be exchanged, in particular, in the manner described
hereinbefore, additionally increases the shelf lives of the
spray nozzles 8. The brush unit 7 which can be displaced up
and down cleans the drainage profiles 4 in their inlet region
which 1is particularly endangered by deposits, so the shelf
life thereof is also extended considerably prior to general
cleaning.

To sum up, the characteristics according to the invention
allow continuous cleaning of inorganic and/or organic deposits
from the tub and allow the shelf life of devices containing
the subject of the invention to be substantially extended.



To sum up, the characteristics according to the invention allow continuous
cleani ng of inorganic and/or organic deposits fromthe tub and allow the
shelf life of devices containing the subject of the invention to be
substantially extended. 10 dains 1. Apparatus for cleaning tubs
filled wth a liquid, wherein a suctiomodevice (5) which can be
noved by a drive comrunicating with a delivery pipe (15) is arranged on
the base (6) of the tub (2), wherein the drive is effected by a pressure
fluid and Ceiimes a wat er wheel (18) which is non- positively coupled to a
di spl acenent neans contacting the base of the tub (2) and with a filter
unit which is connected to a suction pipe (14), characterised in that the

sucti on davi ce Aariatud %Ideéilé/aﬁlmg; ﬂ%@%ﬁﬂféc@%i&@)afﬂgﬂéigy ?h@?giﬁr 0

novenents and with a two-wa whi ch can be act uat

swi t ches for ?WﬁF%ﬁWerﬂ%Y?G% ogéﬁlndﬂﬁﬁ’ hy Rakagee(2wpved (Xy far drive
rever si ng dognimiveitinig ovithe a/\/aaelwéey| di (25) iApparahH§edc @ diRa to

ub
I 1, ch d t.hat 3ﬁ9 D t t th
SUct i on prBES 145 of ta TR UR Ul pRBTFALE i & Bl oG STy f
| east one pgctsivore chambér a(nﬁ))drmnlacanatr@r V\Itheﬂ.he(JSﬁJ)thhﬂ]chl [ies (ﬂlé)‘l and

E?ga ' h
Bﬂﬁpprgssgkﬁuggsgg's ac ng to %%é %&$§$ara€%§rlsséy?ﬁﬁfﬁ%ggﬁﬁ BESE ©
sucti on cmafrrtfére (B é?\bl/ andt Wathr asfidseshamisr whigh ciehsterneetedctovel y

of a plurahidoacf sppéi alilay se@ﬁaﬁéééepﬂééaalmcf\a@@r&apmmlﬁi eh¥vice
connect ed g% the sucti gn an ellver |pe 5 Appar at us

accor di ng ‘>t ot oREOV1 s 9u t§YS emch ct%ﬁ?séaslﬁx%h%@dtﬁ€°
suct i on dendveengrfi)s carm)rwis*els a two-way valve (22) which can be actuated

by limit switches for the alternative opening of a passage
(21) or (20) for reversing the movement of the water wheel
(18) .

2. Apparatus according to claim 1, characterised in that the
suction device (5) is connected to the suction pipe (14) of a
filter unit provided with a pump and comprises at least omne
suction chamber (30) communicating with the suction pipe (14)
and one pressure chamber (16) communicating with the delivery
pipe (15) of the pump.

3. Apparatus according to claim 2, characterised in that the
suction chamber (30) and/or the pressure chamber (16) consist
respectively of a plurality of spatially separated partial
chambers appropriately connected to the suction and delivery
pipe (14, 15).

4. Apparatus according to one of claims 1 to 3,
characterised in that the suction device (5) comprises
cleaning brushes (29).

5. Apparatus according to claim 4, characterised in that at
least one cleaning brush (29) is driven.
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“ cl eaning brushes (29). 5. Apparatus according to claim4, characterised
I n, that at | east one cleaning brush (29) is driven. 6. Appar at us
according to claimb5, characterised in that at | east one driven cleaning
brush (29) serves as displacenent neans. 7. Appar at us accordi ng to
one of cl ai ns 1 to 5, characterigged in that the displacenent neans
conprises at least two nutually spaced toothed belts (25). 8. Appar at us
accordi ng to one of cl ai s 1 to 7, characterised in that the
pressure dhanbéppahBtwomrdsnding ots €23imos , mathsaldar eafipesedimat haf ages
9. Appar a roy 0 | racterised in that the slots (23)
are provi &%t(?%%vm tﬁﬁﬁn\(ﬁabgreetncl (g%%érugh??a%gﬁ(s%@ &éﬁo. geﬁb’%ﬁr aat%sglsglLLESFEf%Hg
to one W@§RANS.c|ains 1 to 9, characterised in that the suction device
(5) covers the cross- sectional width of the tub (2). 11. Apparatus
according to claim10, characterised in that the suction device (5) has a
base profile adBRBFPHTUS t h@CEPELdNgect FBnalotase Ofr of FLlai®e the t dH® (2P.

- 12. Appar afhsraaceofidiaty ia ckahm 10her dispXdesmeiter ineRthd N coplrille at
Consi at's. AP I Ty Ut B STk BAIEE thdi-de. 13, Lee of the
apparatus according to one of clains 1 to 12 in a washer chanber.
8. Apparatus according to one of <claims 1 to 7,
characterised in that the pressure chamber (16) comprises
slots (23) on mutually opposed wall faces.

9. Apparatus according to claim 8, characterised in that the
slots (23) are provided with movable closure flaps (24).

10. Apparatus according to one of <claims 1 to 9,
characterised in that the suction device (5) covers the cross-
sectional width of the tub (2).

11. Apparatus according to claim 10, characterised in that
the suction device (5) has a base profile adapted to the
cross-sectional base profile of the tub (2).

12. Apparatus according to claim 10 or 11, characterised in
that the suction device (5) covering the cross-sectional width

of the tub (2) consists of a plurality of modules arranged
side by side.

13. Use of the apparatus according to one of claims 1 to 12
in a washer chamber.

// .
Ll



