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(57) Abstract

Method in a cleaning machine wherein liquid is cir-
culated alternatively with and without granules entrained
therein, which are heavier than the liquid, liquid and gra-
nules or liquid only being drawn from a tank (11) by
means of a pump (15) to be discharged therefrom under
pressure towards the goods to be cleaned and is then al-
lowed to flow back to the tank. Then, liquid only will be
drawn from the tank at a level spaced above the surface
(21) of a bottom layer (14) of granules in the tank while li-
quid and granules will be drawn from the bottom layer in
the tank through a bottom outlet (17) of the tank. The in-
vention also relates to a cleaning machine for working the
method having an open-ended sleeve (29) which is guided
to be vertically displaced between a position with the low-
er end engaging the bottom (12) of the tank (11) around a
bottom outlet (17), and another position with the lower
end lifted from the bottom.
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METHOD IN A CLEANING MACHINE AND A CLEANING MACHINE
FOR WORKING THE METHOD

The invention relates to a method in a cleaning
machine wherein liquid is circulated alternatively with
and without granules entrained therein, which are
heavier than the liquid, liquid and granules or liquid
only being drawn from a tank by means of a pump to be
discharged therefrom under pressure towards the goods
to be cleaned and being allowed then to flow back to
the tank.

Cleaning machines which function according to this
principle are provided with some type of retaining means
such as a grid or a sieve in the circulation system of
the 1iquid for separating the granules from the circulat-
ing liquid as desired. Means may be arranged to pass the
liquid alternatively through the retaining means or
past said means through a shunt line, or the retaining
means may be adjustable between a position in which it
extends as a closed valve across a flow passage for the
liquid so as to retain the granules, and another posi-
tion in which it is "open" in the passage such that the
granules are not prevented from passing through said
passage past the retaining means.

These known arrangements operate satisfactorily,
but it is endeavoured to reach a simpler arrangement and
above all to eliminate the use of a sieve or a similar
retaining means, because there may be a tendency of
clogging of the sieve or of the'granu1es stagnating in
the sieve at a shocklike increase of the liquid flow.
Moreower,. elimination of the retaining means may lead
to a éimpTer construction of the cleaning machine.

The invention relates to a contribution in this
direction, and according to the invention the method
referred to above has obtained the characteristics
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according to the claim.
The dinvention also relates to an apparatus for .
working the method in accordance with claim 4.
For explanation of the invention in more detail :
5 reference is made to the accompanying drawing in which
FIG. 1 is a very diagrammatic vertical sectional
view of a cleaning machine for working the method
of the invention, |
FIG. 2 is a similar vertical sectional view of a
10 modified embodiment of the cleaning machine for
working the method of the invention, and
FIG. 3 is an enlarged vertical sectional view of
a bottom valve of the embodiment shown in FIG. 2.
The cleaning machine shown in FIG. 1 comprises a
15 treatment chamber 10 for the goods to be cleaned. E.g.
heavily soiled goods to be:washed may be involved. The
lower portion of the treatment chamber, indicated at
11, can be separated from the treatment chamber proper
by a transverse partition and can communicate with the
20 treatment chamber through an outlet opening in this
transverse partition, but the lower portion can also
as shown in the drawing directly merge into the treat-
ment chamber proper. The portion 11 has a conical or
pyramidical bottom 12 and forms a tank for receiving a
25 supply of 1iquid 13 (water) and a supply of granules
14 (plastic balls, sand or the like). A pump 15 coupled
to an electric motor not shown herein is connected at
the suction side of the pump by a conduit 16 to a central
bottom outlet 17 in the bottom 12 of the tank, the
30 pressure side of the pump being connected by a conduit -
18 to statiénary or movable nozzles 19 at the top and/or
the sides of the treatment chamber 10, said nozzles
being directed towards the goods to be cleaned for rins-
ing the goods by means of liquid only or for "blasting"
35 the goods by means of liquid with granules entrained
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therein.
A branch conduit 20 is connected to the conduit

16, and this branch conduit has a cross-sectional area
which is smaller than that of the conduit 16 as well as
that of the conduit 18, the cross-sectional areas of
said latter conduits being equal. The branch conduit
opens in the tank 11 at a position which is located
above the surface 21 of the bottom layer of granules
14, which is present in the tank when the machine is
not operating, but is located below the Tiquid surface
22 when the totally available amount of liquid under
the same conditions is received in its entirety by the
tank 11. The conduit 20 has a float valve 23 at the
opening inside the tank, and a closure valve 24 is pro-
vided in the conduit 16 between the bottom outlet 17
and the position where the conduit 20 connects to the
conduit 16.

The conduit 16 allows a larger flow than the con-
duit 20. E.g. a flow of 1,600 1/min can be allowed by

‘the conduit 16 while a flow of 1,000 1/min only is

allowed by the conduit 20. When the valve 24 is closed
the pump 15 will draw liquid from the tank 11 through
the conduit 20. Due to the liquid flow through this
conduit the liquid level in the tank 11 will not sink
below the indicated level 25. Thus, liquid only will be
pumped for rinsing the goods in the treatment chamber
10. :
If the valve 24 is now opened, the pump 15 will
draw from the tank 11 through the conduit 16, and due to
the large flow allowed by the conduit 16 the Tlevel in
the tank 11 will sink below the level at which the con-
duit 20 is closed off by means of the float valve 23.
Accordingly, granules as well as liquid will now be
circulated such that the goods in the treatment chamber
11 will be "blasted".
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The only measure that has to be taken for shift- St
ing between rinsing by means of liquid only and )
"hlasting" by means of liquid and granules, is that
the valve 24 has to be closed and opened, respectively.
The float valve 23 can be dispensed with and as a
substitute for the valve 24 a threeway valve can be
arranged where the conduits 16 and 20 jéin each other.

The Yevel fluctuations in the tank 11 will be
dependent on the amount of liquid or liquid and granules
received in the conduit system during the circulation,
and the circulation system accordingly must be dimen-
sioned with due consideration thereof.

In FIG. 2, the same reference numerals are used as
in FIG. 1. In this embodiment the conduit 20 and the
valve 24 are replaced by a bottom valve 26 which is
shown in more detail in FIG. 3. The valve comprises a
stationary tube 27 projecting vertically centrally of
the bottom outlet 17 and is attached to said outlet by
means of a spider 28. An open-ended cylindrical sleeve.
29 concentric with the tube and having a diameter which
is larger than that of the bottom outlet is guided
by means of spiders 30 and mounting sockets 31
for vertical movement on the tube 27 between the lower
position shown and an upper position indicated by
dot-and-dash lines. The displacement is effected by
means of an operating bar 32 which is extended through
the conduit 16 connected to the bottom outlet, in a
suitable manner. The tube 27 has at the top end thereof
a conical metal sheet 33 covering the sleeve 29.

When the sleeve is in the lower position shown by
solid lines it seals against the bottom 12 around the
bottom outlet 17 such that the granules 14 will be
retained on the bottom while the pump 15 draws liquid
only through the top end of the sleeve. If the sleeve
is Tifted by means of the bar 32 to the position shown
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by dot-and-dash lines, the pump can draw granules and
1iquid through the opening left between 'the sleeve and
- the bottom.
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CLAIMS ,

1. Method in a cleaning machine wherein liquid
is circulated alternatively with and without granules
entrained therein, which are heavier than the liquid,
liquid and granules or liquid only being drawn from a
tank to be discharged under pressure towards the goods
to be cleaned and being allowed then to flow back to the
tank, characterized in that liquid only
is drawn from the tank (11) at a Tevel spaced above the
surface (21) of a.bottom layer (14) of granules in the
tank and that liquid and granules are drawn from the
bottom layer in the tank through a bottom outlet (17)
of the tank (11).

2. Method as claimed in claim 1, charac -
terized 1in that liquid only is drawn from the
tank at a first lower flow (volume/time unit) and that
Tiquid and granules are drawn from the tank at a second,
heavier flow (volume/time unit).

3. Method as claimed in claim 1, char ac -
terized in that said Tevel is defined by a sleeve
(29) resting on the bottom around the bottom outlet
(17), which is lifted to uncover an opening between the
sleeve and the bottom for drawing liquid and granules
from the bottom layer (12) in the tank.

4. Cleaning machine with means for circulating
lTiquid in a tank (11) alternatively with and without
granules entrained therein, which are heavier than the
1iquid, and with a bottom outlet (17), charac-
terized by an open-ended sleeve (29), which is
guided ta be displaced vertically for movement between
a position with the lower end engaging the bottom (12)
of the tank around the bottom outlet (17), and another
position with the lower end 1ifted from the bottom.

(13
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