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(57) Abstract: A device is provided for
monitoring a wash process inside a mechanical
washing apparatus, comprising sensor means
for measuring physical and/or mechanical
parameters of the wash process and recording
means for recording the measured parameters
within the device. This device comprises means
for conducting a washing liquor past the sensor
means and means for determining a certain
contact time between the washing liquor and the
Sensor means.
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Device for monitoring a wash process

Field of the invention

The invention relates to a device for monitoring a wash process
inside a mechanical washing apparatus, comprising sensor means
for measuring physical and/or mechanical parameters of the wash
process and recording means for recording the measured

parameters within the device.

With the expression "mechanical washing apparatus" each
apparatus for washing objects is meant which functions based
upon) at least, a mechanical action (however without excluding
any other, such as for example chemical or biological, action).
An example of such an apparatus may be a ware washing
apparatus, however also apparatuses for washing other objects,
such as for example laundry,are meant. Further, "physical" is

to be understood as including biological and chemical too.

Background of the invention

The optimisation of the operation of mechanical washing
apparatuses becomes more and more an important customer
request. By such an optimisation not only the obtained
performance of the apparatus may be optimised, but it also
becomes possible to take into account other factors, such as an
improved use of materials, a reduced energy consumption and a
reduction of environmental pollution. It is evident that the
possibility of optimising the operation of such an apparatus
constitutes an increasingly important economical factor. As a
first step to such an optimisation the parameters defining the

wash process have to be determined.

It is an object of the present invention to provide an improved

device for enabling such a determination.
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Definition of the invention

Thus, according to the invention, the device is characterized
by means for conducting a washing liquor past the sensor means
and means for determining a certain contact time between the
washing liquor and the sensor means. As a result the above-
mentioned parameters can be determined in an effective way,
notwithstanding the sometimes short periods the device is in

contact with the washing liquor.

Detailed description of the invention

The device according to the invention may be applied to
different wash processes, industrial as well as domestic. Thus
it is possible, that the wash process is a domestic laundry
wash process, wherein the monitoring device is introduced into
a revolving drum of a washing machine. Another possibility is,
that the wash process is an industriél laundry wash process,
wherein the monitoring device is introduced into a tunnel
washing machine. In this latter case the device will follow the
laundry through the entire tunnel, thus measuring at all
different stages of the wash process.

However, the device according to the invention is not only
applicable to a laundry wash process, but also to a ware wash
process. Thus, the wash process might be a domestic ware wash
process, wherein the monitoring device is introduced into a
ware washer, but also the wash process might be an industrial
ware wash process, wherein the monitoring device is introduced
onto, and moves along with a conveyor belt of an industrial
ware washer. In this aspect, the expression "ware" is to be
understood as comprising, among others, dishes, bottles (glass

as well as plastic), pots, pans etcetera.

According to a preferred embodiment of the device the sensor
means are located in a central cavity of the device, wherein an
entry channel connects the surroundings with the central

cavity.
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In the central cavity the sensor means are protected against
damage, whereas nevertheless the entry channel exposes the
sensor means to the washing liquor. The central cavity further
contributes to a sufficient contact time.

Further it is possible that the entry channel is provided with
an entry funnel. Such a funnel promotes the entry of washing
liguor into the device.

Also further, an embodiment is proposed in which the entry
channel is covered by a filter. Such a filter may physically
block solids from the washing liquor to avoid soiling of the

sSensor means.

When the central cavity further connects with the surroundings
by means of an exit channel a continuous refreshment of the

washing liquor in contact with the sensor means is guaranteed.

The means for determining a certain contact time between the
washing liquor and the sensor means can be optimised in
different ways. As a first possibility the cross-section of the
exit channel is smaller than the cross-section of the entry
channel. However it is also possible, that in the exit channel
obstruction means are provided.

Still another possibility is, that the entry channel and exit
channel are interconnected by a meandering channel section,

wherein the central cavity adjoins the meandering section.

In a preferred embodiment of the device according to the
invention the entry channel extends substantially centrally of
the device, whereas the exit channel comprises a
circumferential slot extending radially outward from the
central cavity. The washing liquor enters the device centrally
(axially) through the entry channel and reaches the central
cavity with sensor means. From there the washing liquor flows

radially out of the device.

When, in this embodiment, the central cavity is surrounded by a

ledge partially separating the central cavity from the exit
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channel, the above-mentioned contact time still can be
enlarged. This contact time is also determined by the width of
the slot.

In a very special embodiment the entry channel is shaped
gsimilar to a bottle. Thus the washing process within a bottle-
washer may be reproduced and monitored. In its most simple form
a bottle without its bottom is positioned on top of a basis
supporting the sensor means. Exit means for the washing liquor
should be provided preventing the bottle from overfilling.

When the device comprises attachment means for attaching it to
the mechanical washing apparatus, it can follow predetermined

tracks through the apparatus.

Another embodiment of the device is mentioned, wherein it is
part of a diagnosis rack with substantially planar shape. Such
a diagnosis rack is especially useful in an industrial
dishwasher. If, for example, the diagnosis rack further
comprises an array of sensor means, a two dimensional
monitoring can be accomplished, such as of the temperature and
mechanical action which both vary with the widthwise position
within the apparatus (as an example the position and
functioning of sprinklers for the washing liquor may be
monitored effectively in this manner).

To obtain additional information about the washing process, the
diagnosis rack further may comprise standard soiled substrates,
such as plates or alike, enabling benchmarking the performance
of the apparatus against other apparatuses. The degree of
cleaning will provide a performance rating and from the pattern

of remaining soil, additional information may be obtained.

Apart from the means mentioned before, the device may comprise
other means enhancing its operation. Without being complete
there may be mentioned means for the measurement of time (timer

or clock), means for powering the device, and means for reading
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out the measured parameters by proximity to a docking station.
The mechanical parameters may include, among others, force and
acceleration (for example for the impact of a jet of washing
ligquor and the movements of the device, respectively). The
physical parameters may include, among others, concentration,
conductivity, pH, turbidity, redox, pCa, pNa and EC. The use of

dynamic surface tension sensors is contemplated too.

The invention will be elucidated referring to the drawings in
which embodiments of a device according to the invention are
shown.

Figure 1 shows, partly broken-away a perspective view of a
first embodiment of the device according to the invention;
figure 2 shows, schematically, a second embodiment of the
device according to the invention;

figure 3 shows, schematically, a third embodiment of the device
according to the invention, and _

figure 4 shows, again schematically, a top plan view of a

fourth embodiment of the device according to the invention.

The device for monitoring a wash process inside a mechanical
washing apparatus as shown in figure 1 comprises an upper
housing part 1 and a lower housing part 2 separated by a
circumferential slot 3 extending radially outward from a
central cavity 4. The upper housing part 1 and lower housing
part 2 are interconnected and kept at a certain distance by

means of distance. pins 5. Further a ground pin 6 is shown.

The central cavity 4 connects to the surroundings by an entry
channel 7 provided with an entry funnel 8. Furthermore a filter
9, which is attached to the upper housing part 1 with a filter

ring 10, covers the entry funnel 8 of the entry channel 7.

Within the central cavity 4 sensor means for measuring, among
others, physical and/or mechanical parameters of the wash

process are positioned. Of these sensor means figure 1 shows
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clearly a protruding temperature sensor 1l1. This temperature
sensor 11, but also the other sensor means not illustrated, are
positioned such in a sensor cartridge 12 that washing liquor
entering the central cavity 4 through the entry funnel 8 and
entry channel 7 will contact these sensor means. Thereafter the
washing liquor will leave the device through the slot 3.

The central cavity 4 is surrounded by a ledge 13 partially
separating the central cavity 4 from the slot 3 which functions
as an exit channel. The dimensions of the ledge 13 as well as
the dimensions of the slot 3 determine the flow rate of the
washing liquor through the slot 3, and thus the contact time
between the washing liquor and the sensor means. Among others,
by amending the length of the distance pins 5 this flow rate
may be amended. Thus, a sufficient contact time between the
sensor means and entering washing liquor may be guaranteed,
also in cases where the device resides only a short time in the

washing liquor.

The interior 14 of the lower housing part 2 is hollow and
houses several components of the device, such as recording
means for recording the measured parameters, energy means for
powering the device, means for measuring of the elapsed time,
such as a timer or clock, and means for reading out the
information stored in the recording means by proximity to a
docking station etcetera. For example, parameters measured by
the sensors means will be exchanged with an external device
(not shown) by exchanging means, for example an inductive link.
Thisgs inductive link also may be used for automatically
recharging energy means such as batteries of the device when
the monitoring device interacts with the external device. In

such a case the batteries are rechargeable.

In figure 2 schematically a second embodiment of a monitoring
device according to the invention is illustrated. An entry

channel 15 with entry funnel 16 is connected to an exit channel



10

15

20

25

30

35,

WO 02/47530 PCT/EP01/13615

18 by means of a meandering channel section 17. The flow of a
washing liquor is indicated by arrow 19.

The central part of the meandering channel section 17 is in
contact with sensor means 20 which are surrounded by a housing
21 which may correspond with the lower housing part 2 of the
embodiment according to figure 1.

The meandering channel section 17 creates a flow restriction,
thus enabling a certain contact time between a washing liquor
and the sensor means 20. Further, as visible in figure 2, the
cross-section of the exit channel 18 is smaller than the cross-
section of the entry channel 15. This also is helpful in
providing a certain contact time. Another way of realising the
desired contact time could be the provision of obstruction

means in the exit channel 18 (not shown).

The device according to figure 2 is particularly useful for
monitoring a wash process inside a mechanical ware washing

apparatus or dishwasher.

Figure 3 shows, extremely simplified, the basic characteristic
of still another embodiment of the monitoring device according
to the invention. A base 22 is provided which might correspond
with the lower housing part 2 according to figure 1, and which
is provided with sensor means (not shown). On top of said base
a bottle-like part 23 is positioned defining an entry channel
24. An exit channel 25 is defined between the lower part of the
bottle-like part 23 and the base 22.

This embodiment of the device for monitoring a wash process is
meant for use in a bottle-washer. The bottle-like part 23
simulates the conditions inside a bottle to be washed. By the
way, the bottle-like part 23 indeed may be a bottle, of which
the bottom has been removed.
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Finally, reference is made to figure 4 in which a diagnosis
rack 26 is shown in a top plan view. This diagnosis rack 26 is
meant to be put on a conveyor belt of a mechanical ware washing
apparatus and to travel along therewith through the apparatus,
in the same way as the ware to be washed. Two parallel arrays
27 and 28 of sensors (for example, temperature sensors and
pressure sensors) extend in parallel along the diagnosis rack
26. A space 29 is provided for other sensors, for energy means,
for recording means or for a monitoring device, for example as
illustrated in one of the previous figures. The rack (26) also
contains means (not shown) for attaching a device according to

the present invention as shown in Figure 1 thereto.

The importance of such a diagnosis rack may be illustrated as
follows. While travelling through a washing apparatus, the
parameters to be measured vary. However, these parameters may
also vary over the width of the conveyor belt, since for
example sprinklers for the washing liquor may not be placed
optimally, or due to wall effects. Therefore, a two-dimensional
scan of, for example, the temperature and the mechanical action
is performed by the arrays 27, 28 of sensors. This provides a
good way to visualise the wash process inside of the apparatus.
More particularly, this scan gives information on the value of
the measured parameters over the width of the apparatus as a
function of time (during the period wherein the rack travels

through the apparatus).

Because the temperature, and especially the mechanical action,
on the surface of the ware to be washed may be different from
the values measured by the sensor arrays 27, 28, it is proposed
to equip additional plates 30 with temperature and force
sensors. Furthermore, the cleaning performance of a specific
mechanical ware washing apparatus can be benchmarked against
other apparatuses by putting standard soiled plates 31 on the
diagnosis rack 26. The degree of cleaning of these standard
soiled plates 31 will provide a performance rating and from the
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pattern of the remaining soil additional information may be
obtained.

Finally, figure 4 shows shield plates 32 and customer soiled
plates 33.

The invention is not limited to the embodiments described
before which may be varied widely within the scope of the

invention.
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Claims

1. Device for monitoring a wash process inside a mechanical
washing apparatus, comprising sensor means for measuring
physical and/or mechanical parameters of the wash process and
recording means for recording the measured parameters within
the device, characterized by means for conducting a washing
liquor past the sensor means and means for determining a
certain contact time between the washing liquor and the sensor

means.

2. Device according to claim 1, characterized in that the
sensor means are located in a central cavity of the device and
wherein an entry channel connects the surroundings with the

central cavity.

3. Device according to claim 2, characterized in that the

entry channel is provided with an entry funnel.

4. Device according to claim 2 or 3, characterized in that

the entry channel is covered by a filter.

5. Device according to any of claims 2-4, characterized in
that the central cavity further connects with the surroundings

by means of an exit channel.

6. Device acéording to claim 5, characterized in that the
cross-section of the exit channel is smaller than the cross-

section of the entry channel.

7. Device according to claim 5, characterized in that in the

exit channel obstruction means are provided.

8. Device according to claim 5, characterized in that the
entry channel and exit channel are interconnected by a
meandering channel section, wherein the central cavity adjoins

the meandering section.
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9. Device according to claim 5, characterized in that the
entry channel extends substantially centrally of the device,
whereas the exit channel comprises a circumferential slot

extending radially outward from the central cavity.

10. Device according to claim 9, characterized in that the
central cavity is surrounded by a ledge partially separating

the central cavity from the exit channel.

11. Device according to any of claims 2-10, characterized in

that the entry channel is shaped similar to a bottle.

12. Device according to any of the previous claims,
characterized in that it comprises attachment means for

attaching the device to the mechanical washing apparatus.

13. Device according to claim 1, characterized in that it is

part of a diagnosis rack with substantially planar shape.

14. Device according to claim 13, characterized in that the

diagnosis rack further comprises an array of sensor means.

15. Device according to claim 13 or 14, characterized in that
the diagnosis rack further comprises standard soiled

substrates, such as plates or alike.

16. Device according to any of claims 13-15, characterized in
that the diagnosis rack is capable of making a 2-dimensional

scan of the measured parameters.



WO 02/47530 PCT/EP01/13615

1/2

Fig.1.

g 9
Y\ g 10
1 P A
= =¥ ==
| ) \\7 11 / s
/ E
3 ‘ 4 13
|
5\ ) I 6
\ ' 12
N
‘ | 14
\ /L.
2 I\ l 3
, N,




WO 02/47530 PCT/EP01/13615

2/2
Fig.2. -
9 Fig.3.
16
24
|
19\;\
J RE ;
4 ; ——23
3 r z
N 7
—Y N
oH NG,
== (N
[ ~20 25— ;
18’"\-—' 22
Fig.4
27 28
26| 1L 29

IOl

| ] |

OOOO0OOOOOO 0O~




INTERNATIONAL SEARCH REPORT

Inflltional Application No

PCT/EP 01/13615

CLASSIFICATION OF S 4B6.JECT MATTER

A
IPC 7 A47L15

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 A47L DO6F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

WPI Data, PAJ, EPO-Internal

Eiectronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

P,X WO 01 07702 A (UNILEVER PLC)
1 February 2001 (2001-02-01)
page 6, line 22 -page 7, line 28
page 8, line 27 -page 9, line 3
claims 1-21
figures 1-4

ZANGENSTEIN HANAUER GMBH & CO.)
15 October 1998 (1998-10-15)
abstract

figure 1

18 July 1996 (1996-07-18)
page 7, line 22 -page 8, line 30

figure 2

page 27, line 13 -page 28, line 28

—f =

1-3,5-9,
12-15

A DE 197 14 695 A (ELEKTROMANUFAKTUR 1

A WO 96 21390 A (GENERAL ELECTRIC COMPANY) 1

m Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

© Special categories of cited documents :

'A* document defining the general state of the an which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

*0O* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited 1o understand the principle or theory underlying the
invention

*X* document of panticular refevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
meil:ts, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

11 April 2002

Date of mailing of the international search report

18/04/2002

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 3402040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Courrier, G

Form PCT/iSA/210 (second sheet) (July 1992)



INTERNATIONAL SEARCH REPORT

inflitional Application No

PCT/EP 01/13615

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

A

DE 197 14 664 A (ELEKTROMANUFAKTUR
ZANGENSTEIN HANAUER GMBH & CO.)
15 October 1998 (1998-10-15)

Form PCT/ISA/210 (continuation of second sheet} (July 1992)




INTERNATIONAL SEARCH REPORT

inrormanon on patent ramily mempers

InWltional Application No

PCT/EP 01/13615

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

WO 0107702 01-02-2001 AU 5825500 A 13-02-2001
WO 0107702 Al 01-02-2001
DE 19714695 15-10-1998 DE 19714695 Al 15-10-1998
WO 9621390 18-07-1996  US 5560060 A 01-10-1996
AU 702495 B2 25-02-1999
AU 4653096 A 31-07-1996
EP 0750466 Al 02-01-1997
JP 9510662 T 28-10-1997
WO 9621390 Al 18-07-1996
DE 19714664 15-10-1998 DE 19714664 Al 15-10-1998
usS 5875783 A 02-03-1999

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

