apparatus for cl eaning by suction, especially apparatus (p
Jd,nternal cleaning of public transportation vehicles such as buses alns,
ships and aeropl anes or large premn ses such as schools, offices and hot el s.
It is known to use central suction systens for creating a suction effect at
a-nunber of working locations for connetting suction tools, but these have
not been sufficient in view of the difficult contam nation to which public
transportation neans and public prem ses are subjected. A special problem
has been the renpval ofpaghxRards FoRAELENTNG USK SOCcEfoN Ng or has been
trampl.ed i nto mats are—eafmet—be—terpved—by—suett-or—er-y—An object of the
inventi,on is to inprove a suction device of this type by a conbination of
steﬁﬁkfor di ssolving the dirt and increasing the suction force. According’
to the presertheipyeséhenihbheneios pepdztededta appppatasusotocleamingng by
suction co SLn vac f LN e r tion head
for coIIecnpaﬁ 9§h%?foﬁgggégggP%ngﬁgg%ggﬁéi??gg%%P%eg§?sf?F%ﬁ$§fsurface
bei ng cIeaned;eancugdgftpnbtientcenﬁﬁertﬂgigaimeb&ct¢®nsh@hdasobsa¢§rvacuum
‘punp for app{i—ﬁi‘ﬁéOnsﬂipé0¥‘h8r§§§8§?aﬁ955ékd1§is'§é'gf‘evhféé’stguéﬁuse suction
cleaning and thus a flow of air fromsaid suction head to said punp, the
liquid and s®%i8chPPls anafE&6PF sad PREELE - at said suction head being
‘entrained in the air flow along said conduit system nmeans for applying a

lleﬂld at thf surf ggwgeLogugéeggggr g8t 18HCE§8 eggagér creating

APPARATUS FOR CLEANI NG BY SUCTI ON The present invention I,Eel at es to

a suction effect at a number of working locations for
connecting suction tools, but these have not been sufficient
in view of the difficult contamination to which public
. transportation means and public premises are subjected.

A special problem has been the removal of dirt which

has got stuck by drying or has been trampled into mats

and cannot be removed by suction only.

An object of the invention is to improve a suction device
of this type by a combination of steps for dissolving
the dirt and increasing the suction force.

o 'According to the present invention there is provided

a n apparatus for cleaning by suction ¢omprising:

-a vacuum pump for creating low pressure;

a suction head for collecting by suction liquid
and solid.dirt and debris from a surface being cleaned;

a conduit system connecting said suction head
to said vacuum pump for application of low pressure
to said suction head to cause suction cleaning and thus
a flow of air from said suction head to said pump, the
liquid and solid dirt and debris collected at said suction
head being entrained in the air flow along said conduit
system; '
' means for applying a liquid at the surface
being cleaned by said suction head:



a liquid collection tank having an inlet and an outlet and arianged in said
conduit systemw th said inlet connected to said suction head’ and said

outl et connected to said punp, said tgpnk in use containing - a
body of liquid with said inlet IocatengeIOM/a surface of said body of
liquid whereby the liquid, dirt and.debris entrained in the air flowis

col lected in sald boda @iqthUbeluacEHenteakk ﬁadlﬁglgnoqhhek bagat ed above
t he body of Ii : and _a separator arranged in said conduit system _

downstream #H ¢ ElﬁFraPFoﬁFﬁ paedi 4R FPbﬁlgapéuPlqﬁVHtSBIWé6P| ﬁléank and

adapted to sepatatenheopetihecasailll suwcanygnl hgatidandi skiandudekti s entrai ned
in the air r e n.ta revent :
li quid, dlr'%!> %%@g %r?§]%$2ﬁ1?gméﬁ QQEPthhR ih Erefggggﬁﬁkgﬂg punp is .
capabl e of preedvi 9§ higwvhdprésbupai flaﬂeteéQFaseﬂabaéewnﬁ suzfagepr esSte

of half atW@§p§§{a0b8695§5rQl@ﬁlheﬁﬁerbﬁythﬁefQEFQWHnQdQQtEQBQd'”Ent of “the
I nvention is described erence tqQ the acconpanying .
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drawi ngs, ifeRRiEneRtEpyned 18 EhG Bd of 19¥shet FBA 18F5SHatlls S8iFodyi ng t he
i nventi on Fbgdy2of sifgde8aih thewtanka bhadgeaidcashelet aosdekigon head of

t he enbodi nent of _Fi g, seen. f e Figs. 3 - 5 show details of the
suction heggﬁé)e tEF oégeﬁga}%ﬁglgh Lﬁ%%es 3-3, 4-4 and 5-5 in Fig. 2. The
apparatus shown in Fi §. SepennpprsesransaétnDnssyétenndnlmhsttene | ow

pressure i saGenetALed by ehgasyynr@aapa19eck9oﬁh598magaaa'Qaqaaee 11 and an
outlet pipe 12 are connected. The inlet pe 11 is connected at its other

end to a tdﬁklE%c9+%9atééba?agoﬁdiﬂtﬁﬁlEﬁ ﬁFE?EﬁF? fEPBr tBRAAAF Tt from ()
fol I ow i ngt véw hatipel aqiaidl| oditeoahtihgebenlk eatkhenvaciumepengirThe

direction of the aig fhogls, shows BY,\0e.arrowsA® 809,18¢o prevent

liquid, dirt and debris from reaching the pump.

Preferably the pump is capable of providing. a low pressure
of at least 50% vacuum, i.e. a pressure of half atmospheric
pressure or less.

In the following an embodiment of the invention is described
by way of example with reference to the accompanying
drawings, in which:-

Fig. 1 is a view of a suction apparatus embodying the invention_/

Fig. 2 is a detail view on a larger scale of a suction
head of the embodiment of Fig. 1 seen from below.

‘Figs. 3 - 5 show:details of the suction head of Fig. 2 seen
along the lines 3-3, 4-4 and 5~5 in Fig. 2.

The apparatus shown in Fig. 1 comprises a suction‘'system in
-which the low pressure is generated by a vacuum pump 10, to
which an inlet pipe 11 and an outlet pipe 12 are connected.
The inlet pipe 11 is connected at its other end to a tank 13
via a separator 14 which prevents water and dirt from follow-
ing with the air flow from the tank to the vacuum pump. The |
direction of the air flow is shown by the arrows 15 and 16.



Both the separator 14 and the tank 13 are provided with not illustrated

| evel controls. The supply pipe to the tgagk ex- tends bel ow the surface of
t.he water 19 present in the tank. At the ttomof the tank dirt 20 gathers
whi ch has been 5 brought along by the sUction air. The water which al so
has been conveyed by the suction air mxes wth the water in the tank. In
this way the water which is added at the suction spot is prevented from
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to an existing 20 _ water supply system 'S suUita
The wat er fFGRG-mLﬂufﬂ%% WRYokhes water onkinbedsi wdded mpetRe sus titm

val ve devi cepdt ny Prétentéh m@nhqseea&mé thel %m'ﬁ%{aeﬁ 3%ne'E B

t he wat er ipsgrlnkled out through one or nbre spray nozz éré can

al so be a n pd, ghe Z%ep§§?'58rdd§1 @%Fbpgaté‘le@aﬁﬂin‘@hagbhﬁ remfanmes

24 and 0O aaesbpag-alﬂwg bfdnottohl it ¥éi sbcbekary N POERE wsteggté essly
hung up in @agﬁgﬁe oop, so that they can be pulled apart or pushe
t oget her, Band tool 25 can be noved. At the upper end of the

fow and antifePihlerd o PEO2iaR Pﬁtﬂﬁr&%ﬁh&?“' L hiRReT Pontontas
| evers act vient Bsuds &1 agyfeyhaieh?2®ne is shown in Fig. 1, each stud
leading via a valve device 22 to a joining duct 23 to a con-
15 nection for a hose'24; which leads to a suction tool 25
having a suction head 32. The arrow 26 shows the direction
of the air current.

For the supply of water to the suction spot tnere is provi-
ded a pipe 27 which suitably can be connected to an existing
20 water supply system. It is suitable to use hot watef. ine
water flows along the arrow 23 and continues in the rize 29
_ via trne valve device 22 parallel with the nose 23,24 to tne
Y suction nead 32, where the water is sprinkled out thfou;n
one or more spray nozzles. Trnere can also be a not iliust-
25 rated dosing pump for a cleaning agent.

The hoses 24 and 29 are hung in a balance block 42 whicn
holds tne hoses weizhtlessly hung up in a curved loor, so
that they can be pulled apart or pushed together, so tna:
the hand tool 25 can be moved. At the upper end of <he rand
30 tool there is an operating lever 30 for opening or cleosing
the air flow and another operating lever 31 for contr:llinz
the water flow. These levers act via the valve aggzrezate 22.

fig. 2 is a view from below of a suction head 32. Izis con-
gsists of a frame 33 witn an'élongated nole 34 for tne suc-

35 tion air connected to the tubular hand tool 25 by a funnel
36 (Figs. 3 = 5). Along eacn long side of the frame 33 a



"Fig. 2is a V|em1fron1belom10f a suction head 32. This con- sists of a.
fram® 33 with an el ongated hole 34 for tne suc- 35 tion air connected to .
the tubul ar-hand tool 25 by a funnel 3&f(Figs. 3 - 5). Along each | ong si de
©of thE;lyane 33 a rubber strip 44 and 45 respectively is attached, which
Is forg#d With vertical ribs and is held by a clanping iron 46 and 47
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is th t he suc IS C romdirt and omwater, and this"
i s achi eveSepanated 5r°MhGaﬂhxﬁﬁh?§n§t1§hH%Qﬂ?44§sﬁ&pBPﬁ&}QEPt4ﬁ

separator 14. Al so other nps givin err]. stanti al Iom/pres ure \\J
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50 is mounted on the suction head along one long side thereof
15 and is provzded with two spray nozzles 51, which sprlnkle _
the water on the floor for iastance in the form of a thin

fanéshaped curtain from each nozzle.

The pump 10 shall be of a type which gives a substantial low
pressure, for instance a vacuum pump _which gives 80 %

20 vacuum. A prerequisite for the use of such a pump is that
the suction air is cleaned poth from dirt and from water,
and this is acnieved by means of the sludee tanx 13 which is
supgorted by the separator 4. Also other pumps Ziving a sulr
stantial low pfessure are possible, for instance a turtine

25 which gives abdﬁt 60 » vacuum, The low pressure (vacuum,
delivered by the pump snould preferably be of the size %J %
vacuum or more. ' '

The sprinkling of water does not only serve the purtose of
dissolvinz the dirt, so that the dirt easier follows w:i:

30 the suction air. The water sprlnkllng in connection witn the
- sludge tank has tne advantage that burnxng cigarre;te stubs
ate. effectively extinguished and can be sucked into the
system without danger of fire. This is not possible witn dry

suction systems wnere the risk'bf fire nas been fcuni so
serious that the asn trays have to be emptied separately.
“oreover the water serves to bind the dust, |



The sprinkling of water does not only serve the purpose of di ssol ving the
dirt, so that the dirt easier follows with 30" the suction air. The water
sprlnkllng in connection with the sludge tank -has tne advantage that
burning cigarrette stubs are effectively extlngU|shed and can be sucked
into the systemwi thout danger of fireé&rThis is not possible with dry
suction systens where the risk of fire™as been found 30 serious that the
asn trays have to be enptied separately. Mreover the water serves to bind
t he dust. CLATHMSS 1. An apparatus for cleaning by suction
conprisi'ng: a vacuum punp for creating | ow pressure; a suction head for
coIIectlng by. sucti on Ahgabdasatugofdd dieanind Hgbsuctiennrompui$ine: bei ng

cl eanad; ‘a conduit sysjepyeeaReshhpPIESR| éréye&henlwa{srwsé@éd vacuum punp
9pl mcation of |ow pressure to said suction ' h 0 cause suction

cleaning and thus a fl3uPBFEAPR REdH SAF dCQLLEFELNAERY $BCE4PR punp, the
liquid and spiqelidli ahdagel debeistcahdedebeist fsaindassatfate hbadngei ng
entrained in {he air flow along said conduit system neans for applying a
liquid at the*'SH¥Ate being cleaned by said suction head; a liquid

col l ection tank havi ngaacondbet amdtam oobhectéand aaxéngedt;onsald condui t

systemw th sal g té"%ﬁ%@@&&:ﬁ%&ﬂ?ﬁ%? a iiQQtPSﬁ‘d %”Poéaﬁg??é’é'&l@t
connected to sald , sald tan use c talnln rquid with
said inlet |&Ra$ b%ﬂl%tv“ansﬁ?@‘écéoo?a%ﬁ?dsﬁﬁﬂyo’@fCF?QMHQM@ﬁeby t he
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the liquid and solid dirt and debris collected at said
suction head being entrained in the air flow along
said conduit system; '

means for applying a liquid at the surface
being cleaned by said suction head:;

a liquid collection tank having an inlet
and an outlet and arranged in said conduit system with
said inlet connected to said suction head and said
~outlet connected to said pump, said tank in use containing
a body of liquid with said inlet located below a surface
of said body of liquid whereby the liquid, dirt and
.debris entrained in the air flow is collected in said
I\ body of liquid in the tank, and said outlet located
above the body of liquid; and

a separator arranged in said conduit system
downstream in the air flow direction from said liquid
collection tank and adapted td.separate from the air
flow any liquid, dirt and debris entrained in the air
flowing from the liquid collection tank, so as to prevent
liquid, dirt and debris from reaching the pump.

2. An apparatus according to claim 1 wherein
said liquid is water.

3. - An apparatus according to claim 1 or claim
2 wherein said pump is capable of providing a low pressure
of at least 50% vacuum.
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body of liquid in the tank and said outlet |ocated above the body of
l'iquyid; and a separator arranged in said conduit system downstreamin t he

air flowdirection fromsaid liquid collection tank and adapted fo separate’

fromthe air flowany liquid, dirt and debris entrained in the air flow ng
fromthe liquid collection tank, so asyto prevent liquid, dirt and debris
fromreaching the punp. 2. An aratus according to claim1l wherein
said liquidis water. 3. An apparatus according to claiml or claim
2 wherein said punp is capable of providing a | ow pressure of at |east 50%
vacuum 4. An apparatus according to any one of claims 1 to 3
wherein saigl gycsi Pe?@i‘ﬂ 883435utEdsh ﬁgwusgae@ 16857 Beer SQE}%lﬁU' P

pr Oj ecti ng downwar to cont act he surface bein | eane enl ngs - ‘A

said strip f@rﬁiégeﬁ?bé?FcﬁFﬁgPoPr§3P8thégddPUnWﬁédéMrF8c6°B§Fﬁ§ cl eane®py

'suction, anghsakdrsHeéi Balhgad1éahbaeanaabpemabsl easba@aes%bubrrent whi ch-
proj ects down act t urfgce b g ean%d so,as _to: prevent .
Sod ge c

on
col | apse of* gaPﬁeXéP%a? F%Fﬂsn@ r 8BS SRR t §UFRBFokPpPEssure. 5.
An appar at usleahstiabyi shtyian,desdr sBéd andtérenhkeiafli édrithesi hawing

‘reference tgttPSagEa$LQg§butment ﬁhich projects downwardly to
contact the surface being‘cleaned'so as to prevent
collapse of sald curtaln-formlng rubber strip due to

the low pressure.

5. An apparatus substantlally as descrlbed and
exemplified herein with reference to the drawings.
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