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& (57) Abstract: The invention relates to a disinfection apparatus (1) for disinfecting liquid cleaning of health care objects and the
& like, which disinfection equipment comprises a washing system (2) for supplying liquid to a chamber (3) which is adapted to hold
N aid objects in cleaning, a pump (4) for pumping liquid in said washing system (2), and at least one collection space (5) connected to
the inlet (6) of the pump for collecting liquid from said chamber (3) to the pump (4). Said collection space (5) is defined by at least
one partition (7) which has an extent horizontally from the inlet (6) of the pump and which screens the inlet (6) of the pump from
liquid descending into the chamber (3) at least nearest the inlet (6) of the pump.
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DISINFECTION APPARATUS WITH PUMP DEVICE

Field of the Invention

The present invention relates to a disinfection
apparatus for disinfecting liquid cleaning of health
care objects and the like, which disinfection apparatus
comprises a washing system for supplying liquid to a
chamber which is adapted to hold said objects 1n clean-
ing, a pump means for pumping liquid 1in said washing sys-
tem, at least one collection space connected to the 1inlet
of the pump for collecting liquid from said chamber to

the pump.

Background Art
Disinfection apparatus of the above type are well

known and are also called washer disinfectors. They are
used for cleaning and disinfection of goods, 1nstruments

and other objects that are used in, for instance, hospi-

tals, laboratories and in the pharmaceutical industry. In
these fields disinfection is an important activity, for
instance, to prevent the spread of infection and bacte-
rial growth. As examples of objects that need be dis-
infected, mention can be made of vessels, 1instrument con-
tainers, hospital beds, trolleys, wheelchailrs, animal
cages, machine parts for health care applications and
other bulky objects.

One type of disinfection apparatus 1is provided with
what is referred to as walk-in chambers, which are large
enough for an individual to enter and/or large enough for
a trolley/cart or other equipment to be inserted.

Washer disinfectors of this kind usually have a dis-
infection chamber into which a plurality of nozzles open.
The nozzles are connected via, for instance, a high-
pressure pump to a separate liquid tank. The disinfec-

tion chamber usually has a liquid-permeable chamber floor
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mounted over the bottom of the chamber, on which chambe
floor objects are placed to be cleaned. In liquid clean-
ing of objects in the chamber, the descending liquid 1s
collected at the bottom of the chamber, and the liquid
flows to a second pump, which i1s sometimes also referred
to as a sump pump, which makes 1t possible to pump the
liguid out of the liquid system, or alternatively return
the liquid to the ligquid system.

Disinfectors of this type are usually installed 1n
a chamber cavity, which is also referred to as a pit, 1n
the installation floor so that the liquid-permeable cham-
ber floor and the surrounding floor outside the entrance
to the chamber are positioned at the same level. In this
case, it is desirable to reduce said cavity 1in the floor
without deteriorating the intended function of the wash
disinfector.

Alternatively, the washer disinfector can be
installed as a separate unit directly on the floor with
an adjusted and associated ramp in front of the entrance
to the chamber to allow objects, for instance on trol-
leys, to be moved into and out of the chamber. For rea-
sons of comfort for instance, it is desirable that said
ramp be as low as possible.

In both cases, it is thus desirable to reduce the
so-called installation height, i.e. the difference 1n
height between the liquid-permeable chamber floor and the
bottom of the chamber. However, the sump pump limits the
possibilities of reducing the installation height since
at low liguid levels it tends to at least partly draw 1n
air, thereby deteriorating the intended function of the
pumnmp .

Several solutions have been tested to solve the
above problems. For instance, in addition to said cavity,

a further recess (ascending pipe) has been arranged at

the inlet of the pump to collect a liquid column in order
to ensure that the sump pump obtains sufficient liguid

and, thus, reduce the risk of the sump pump drawing 1in
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alr. However, the drawback 1s that not all installation
floors allow such deep recesses, for instance for reasons
of construction. It is also advantageous to be able to
replace an old disinfection apparatus with a new one
wilithout the floor below having to be greatly modified,

as described above.

Washer disinfectors further usually have a process
step, 1n which the liquid is heated before being supplied
to the chamber. To allow quick heating and to obtain a
quick cleaning step, it is desirable to have a small but
sufficient ligquid volume in the system. Thus, there 1is
a need to reduce the use of liquid tanks and at the same
time have a sufficient volume 1n the system, so that on
the one hand the required cleanness 1is achieved and, on
the other, the sump pump works according to 1ts intended

function. Moreover 1t 1s desirable to be able to reduce

the number of machine components of the disinfection
apparatus and yet maintain 1ts desired disinfection func-
tion.

Finally 1t 1s advantageous to provide a robust,
cost-effective and reliable high quality disinfection

apparatus.

Summary of the Invention

The object of the present invention 1s to provide a
disinfection apparatus which allows improvements 1n rela-
tion to prior-art disinfection apparatus 1n one or more
of the above aspects.

The object i1s achieved by a disinfection apparatus
of the type mentioned by way of introduction, which 1is
further characterised in that sald collection space 1is
defined by at least one partition which has an extent
horizontally from the inlet of the pump and which screens
the inlet of the pump from liquid descending into the

chamber at least nearest the 1inlet of the pump.
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The present invention as defined i1n claim 1 gives
several advantages, such as reducing sailid installation
height and avoiding the need to use these deep recesses.

Moreover the disinfection apparatus according to the
invention makes it possible to refrain from using sepa-
rate liquid tanks for returning liquid in the liquid sys-
tem. It will also be possible to use only one pump means
in the washing system, for instance for circulating the
liguaid.

The partition thus restrains the supply of air in
an at least partial liquid presence in the collection
space, whereby the supply of liquid occurs at the par-
tition spaced from the inlet of the pump.

By the expression the partition "screens" the 1inlet
of the pump is meant to prevent, restrain or divide so as
to promote the intended liquid supply of the disinfection
apparatus in the liquid system.

The partition preferably has a substantially hori-
zontal extent from the inlet of the pump along at least
parts of the bottom of the chamber, said partition
extending at least partly along said collection space.
The collection space can thus have a substantially hori-

zontal extent in order to ensure that sufficient liquid

can be collected at the pump inlet.

Said partition and the bottom of the chamber prefer-
ably form a peripheral flow gap, whose area exceeds the
inlet area of the pump, which makes it possible to reduce
the flow rate and ensure a good liquid collection at the
inlet of the pump.

The highest point of the flow gap is preferably
positioned at a lower level than the highest point of
the pump inlet and the difference in height between the
highest point of the flow gap and the cross-sectional
dimension of the pump inlet in the vertical direction
seen from below is preferably less than 75%, more prefer-
red less than 60% and most advantageously less than 50%.

This makes it possible to restrain the supply of air and
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the partition thus provides good screening nearest the
inlet of the pump.

The partition can have an at least partially
descending extent seen horizontally from the inlet of

5 the pump, and said descending extent of the partition can
be arranged at least nearest the periphery of the parti-
tion. The descending extent results not only in the air-
restraining function but also in the fact that the flow
gap of the collection space can increase 1nside the peri-

10 phery of the partition, which in turn improves the possi-
bility of holding liquid.

The partition is advantageously a cap-shaped means
with a downward cavity. The liquid descending 1n the
chamber can thus flow off along the upper portions of the

15 cap-shaped means and can quietly flow at an adjusted flow
rate to the collection space so as to allow a safe supply
of liquid to the inlet of the pump.

The downward cavity can thus restrain the supply of
air as long as the liquid level exceeds the supply pas-

20 sages of the cavity. The part of an upper space 1n the
downward cavity which is not occupied by liquid can thus
at least initially contain air, but the cap-shaped means
can restrain the supply of air.

The cap-shaped means can thus form a collection

25 space with a supply of ligquid which can exceed the
required flow of the pump inlet.

The collection space can, in addition to said parti-
tion, also be defined by at least one vertical partition
so as to restrain the supply of air.

30 The pump means can be a centrifugal pump which has
an inclination of its axis (a) relative to the horizontal
plane (A) which is smaller than 90 degrees, wherein said
inclination of axis (a) preferably is between 30° and 60°,
more preferred between 35° and 55° and more advantageously

35 between 40° and 50° and most advantageously about 45°.

This makes 1t possible to provide a good liquid

flow to the pump and its inlet, thus making it possible
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to reduce the installation height. The centrifugal pump
also makes it possible to build up the required liquid

pressure in the liquid system downstream of the pump.

Brief Description of the Drawings
The invention will in the following be described

with reference to the accompanying drawings, which for
the purpose of exemplification illustrate preferred embo-
diments of the invention.

Fig. 1 is a schematic view of a disinfection appara-
tus according to a first embodiment of the i1nvention.

Fig. 2 shows in more detail parts of the disinfec-
tion apparatus in Fig. 1, partly in section, seen
obliguely from the front.

Fig. 3 is a section of the disinfection apparatus 1in
Fig. 1, seen from the front.

Fig. 4 is s section of the disinfection apparatus 1n

Fig. 1, seen from the front, in an operative position.

Description of Preferred Embodiments

Fig. 1 illustrates a disinfection apparatus 1
according to a first embodiment of the invention, which
has a chamber 3 which is adapted to receive objects for
disinfection. The chamber 3 is partly made from mountable
wall, ceiling and floor elements of, for instance, stain-
less sheet steel. Moreover a movably arranged door 13 1is
mounted for opening and closing the entrance to the cham-
ber.

Fig. 2 is, inter alia, a section of parts of the
chamber of the disinfection apparatus 1. The disinfection
apparatus 1 also has a centrifugal pump 4, which via an
inlet 6 is connected to a collection space 5 which
extends substantially horizontally. The collection space
5 is in this case formed of an elongated sump 14 and a
space between a cap-shaped means 7 (also called parti-
tion) and the bottom 8 of the chamber. The cap-shaped

means 7 is connected to the inlet 6 of the pump and
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extends substantially horizontally through the chamber
wall and along parts of the bottom 8 of the chamber where
the cap-shaped means has a slightly inclined extent. A
peripheral flow gap 9 is thus formed along the periphery
of the cap-shaped means 7 in the chamber 3 and the bottom
8 of the chamber to provide the required liquid supply
to the pump 4. The pump 4 1s further connected to a
washing system 2 which i1s shown in Fig. 2 in the form
of a washing pipe which, for instance, 1s provided with
nozzles (not shown) for distributing liquid in the cham-
ber 3. Fig. 2 also shows a liquilid-permeable floor 15
which i1s spaced from the bottom 8 of the chamber and
suitably arranged at the same level as the floor (not
shown) outside the entrance to the chamber. The liquid-
permeable floor 15 serves to carry, for instance, the
objects that are placed in the chamber for disinfection,
such as trolleys carrying objects.

Fig. 3 shows that the bottom 8 of the chamber has
an extent which is inclined to the horizontal plane, the
inclination being adjusted to allow used liquid 1in the
chamber 3 to flow to the inlet 6 of the pump. The centri-
fugal pump 4 is angled relative to the horizontal plane
with an inclination of the axis a, which in this case 1is
about 45°. This allows the space to be effectively used
in the vertical direction at the pump inlet 6 compared
with the case where the inclination of the axis a 1s for
instance 0°. Although it is conceivable to have an incli-
nation of the axis of 90°, this may, however, cause flow
problems at the pump inlet 6.

Referring once more to Fig. 2, a vertical partition
12 is shown, which in this case 1is part of the cap-shaped
means 7. Fig. 3 shows a highest point 11 of the pump
inlet and a highest point 10 of the peripheral flow gap
9. The highest point 10 of the flow gap 1s at a level
which, at the point 11, is below half of the cross-

sectional dimension of the pump inlet 6 seen from below.
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A drain pump 16 1s also to be seen in Figs 2 and 3,
which 1s arranged perpendicular to the horizontal plane
and which 1is connected to the sump 14 for discharging
used liquid to a drain (not shown). In the centre of the
floor 15 of the chamber in Fig. 3, for instance a con-
necting device 17 is arranged, which is connectable to,
for example, a trolley provided with wash nozzles for
supplementary cleaning.

In the followling the function of the disinfection

apparatus will be described. Liquid, such as water, 1is

supplied from a supply means (not shown) in the upper
part of the chamber 3 to the sump 14 or to the bottom

8 of the chamber. This liquid can be supplied, for
instance, from a public water system and/or from a tem-
porary receptacle (not shown) for reuse of liquid. The
supply means can ensure supply of hot water, cold water
and/or distilled water (desalinated water).

Optionally, the sump 14 1s supplied also with a dis-
infection liquid or some other cleaning liguid in addi-
tion to other liquids, which may occur by means of a
flexible tube pump (not shown).

As shown in Fig. 4, the liguid in the collection
space 5 1s drawn into the centrifugal pump 4 through the
pump 1nlet 6. The pressurised liquid is then conducted to
a heating device (not shown), which uses, for instance,
heating by steam or the like. Then the pressurised ligquid
1s filtered by a filtering means (not shown), after which
the pressurised liquid i1s conducted to the washing system

2. In this case the washing system comprises, inter alia,

two supply conduits, one for the left and one for the
right side of the chamber 3, which conduct the liquid to,
for instance, the plurality of washing pipes or alterna-
tively movably arranged washing equipment or the like
which are provided with said nozzles. The liquid is in

this case pressurised from the centrifugal pump 4 out to

the nozzles i1n the chamber and thus forms a pressurised

liquid system. The liquid is ejected from the nozzles for
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the purpose of, for instance, disinfecting objects in the
chamber 3.

The descending liquid flows through the liquid-
permeable floor 15 and flows along the inclined floor 8
of the chamber. Ligquid descending on the cap-shaped means
7 flows along the descending extent of the means down to
the peripheral flow gap 9. Then the pump draws 1in the
liguid in the collection space 5 so that 1t will be clr-
culated once more. Thus, only one pump - the centrifugal
pump 4 - is required 1in order to clrculate the liquid in
this embodiment. The pressurised liquid system with the
centrifugal pump 4 gives the advantage that the liquid
can quickly be circulated and a possibility of eliminat-
ing the use of intermediate storage of the liquid. This
means in turn that the liguid volume 1n the system can
be reduced in contrast to prior-art systems which require
intermediate storage of liquid.

In order to remove liquid from the clrculation sys-
tem, the drain pump 16 is used, which 1n turn can be con-
nected to a cooling tank (not shown) for reducing the
temperature of the liquid before drainage occurs to the
drain. Parts of the liquid in the circulation system
which can be reused are pumped by means of a tank pump
(not shown) to the temporary receptacle.

The function of the cap-shaped means 7 thus 1s to
restrain any supply of air to the centrifugal pump 4.
Moreover, the adjusted design of the cap-shaped means
7 and the bottom 8 of the chamber makes it possible to
reduce the risk of cavitation, and a substantially lami-
nar supply of liguid can be provided adjacent to and
around the collection space 5. In this embodlment, the
area of the peripheral flow gap 9, around the cap-shaped
means 7, exceeds the area of the pump inlet 6, thereby
ensuring a sufficient supply of liquid.

Below follow various technical data for this embodi-
ment. It should be noted, however, that these data merely

illustrate examples and may therefore be varied by a per-
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son skilled 1in the art based on the i1nventive concept
defined 1n the claims.

For instance, about 100 1 of ligquid, mainly consist-
ing of water, are circulated in the liquid system. This
amount of ligquid can be compared with prior-art disin-
fection apparatus, which use intermediate storage of
liguid and thus require a larger liquid volume in the

liquid system, for instance about 300 1 of liquid. To

achieve the desired pressure and flow rate in the washing
system 2, the centrifugal pump 4 must have good perfor-
mance, in this case about 1300 1/min, which pump in ope-
ration pumps about 700 1/min. By comparison, the drain
pump 16 has lower performance, for instance about
125 1/min, which drain pump in operation pumps about
100 1/min.

It will be appreciated that the above-described
embodiment of the invention can be modified and varied
by a person skilled in the art without departing from the
inventive concept as defined in the claims. For instance,
the cap-shaped means 7 can be formed of one Oor more par-
titions. The plurality of partitions can, for instance,
form a labyrinth design of the bottom of the chamber so
as to provide the desired supply of liquid to the inlet
6 of the pump. The cap-shaped means 7 can also extend
between the partitions of the chamber, in which case the
cap-shaped means 7 has a free end (on the opposite side
of the pump inlet) in the chamber instead of three side
portions of the embodiment. Moreover, one or more partil-
tions can be movably controllable and adjustable, and can
be adjusted, for instance, to the disinfection programme
and other parameters. Furthermore the pump means 4 can
be arranged at a distance from the sump (0or an equivalent
collection space) via the inlet 6. For example, the sump
need not be arranged at the side of the chamber wall but
adjacent the more central bottom portions. Moreover a

plurality of different liquids can be used 1n addition
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to water, detergents, cleaning and disinfecting agents,

which can have different pH values 1n the range 1.5-14.
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CLAIMS

1. A disinfection apparatus (1) for disinfecting
liquid cleaning of health care objects and the like,
which disinfection apparatus comprises

a washing system (2) for supplying liquid to a cham-
ber (3) which 1s adapted to receive said objects 1in
cleaning,

a pump (4) for pumping liquid in said washing system
(2)

at least one collection space (5) connected to the
inlet (6) of the pump for collecting liquid from said
chamber (3) to the pump (4)

characterised 1in that

said collection space (5) 1s defined by at least one
partition (7) which has an extent horizontally from the
inlet (6) of the pump and which screens the i1nlet (6)

of the pump from liguid descending into the chamber (3)

at least nearest the inlet (6) of the pump.

2. A disinfection apparatus as claimed in claim 1,
in which said partition (7) has a substantially hori-
zontal extent from the inlet (6) of the pump along at
least parts of the bottom (8) of the chamber, said parti-
tion (7) extending at least partly along saild collection

space (95).

3. A disinfection apparatus as claimed 1n claim 1
or 2, wherein saild partition (7) and the bottom (8) of
the chamber form a peripheral flow gap (9), whose area

exceeds the inlet area of the pump (4).

4. A disinfection apparatus as claimed 1n claim 3,
in which the highest point (10) of the flow gap 1s posi-
tioned at a lower level than the highest point (11l) of
the pump 1nlet.
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5. A disinfection apparatus as claimed 1in claim 4,
in which the difference in height between the highest
point (10) of the flow gap and the cross-sectional dimen-
sion of the pump inlet in the vertical direction seen
from below 1is preferably less than 75%, more preferred

less than 60% and most advantageously less than 50%.

6. A disinfection apparatus as claimed in any one of
the preceding claims, in which said partition (7) has an
at least partially descending extent seen horizontally

from the i1inlet (6) of the pump.

7. A disinfection apparatus as claimed 1in claim 6,
in which said descending extent of the partition (7) 1s

arranged at least nearest the periphery of the partition.

8. A disinfection apparatus as claimed 1in any one
of the preceding claims, 1n which said partition is a

cap-shaped means (7) with a downward cavity.

9. A disinfection apparatus as claimed 1n any one of
the preceding claims, in which said collection space (5)
is defined by at least one vertical partition (12) in

addition to said partition (7).

10. A disinfection apparatus as claimed in any one
of the preceding claims, in which said pump 1s a centri-
fugal pump (4), which has an inclination of the axis (a)
relative to the horizontal plane (A) which 1s smaller

than 90 degrees.

11. A disinfection apparatus as claimed in claim 10,
in which said inclination of the axis (a) preferably 1is
between 30° and 60°, more preferred between 35° and 55°
and more advantageously between 40° and 50° and most

advantageously about 45°.
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