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(57) Abstract: Method for controlling a compressed air unit which is provided with at least one controllable drain valve (8, 27, 37
or 39), characterised in that this method comprises the step of controlling the above-mentioned drain valve (8, 27, 37 or 39), at

O least on the basis of a system parameter which is not a system parameter on the feed side of said drain valve (8, 27, 37 or 39).
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Method for controlling a compressed air unit and compréssed

air unit for applying such a method.

The present invention concerns a method for cbntrolling a
compressed air unit- such as a compressor unit, ‘a dryer Unit
or the like as well as a compreséed'air unit to apply such

a method.

From US 6,588,443 B2 is already known a method for
controlling a compressed air unit, and in particular for
discharging condensate from a multi-stage compressor unit,

whereby the condensate which is formed in a cooler of each

' respective pressure stage is discharged via a drain pipe

provided downstream said pressure stage to that end.

A disadvantage of such a method_accordingvto UsS 6,588,443
B2 is that many valves are required and that a devicevfor
applying such a method is voluminous, as several valves and

connections are present. Another disadvantage of such a

‘method is that it cannot be used to perform other functions

than to discharge condensate.

From EP 0,391,250 A2 is known a device which can be used to
discharge a condensate until a set level is reached, as
soon as another pre-set maximum level of condensate has:

been reached in a collector.

A disadvantage of this configuration is- that no other
measuring signals are taken‘into account and that such a

configuration = is only suitable for discharging the
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condensate coming from only one collector to an opeh-
reservoir, and in that it cannot be used to perform other

functions.

US 6,196,253 Bl describes a drain valve to immediately
discharge condensate when it is present at the inlet'of

said drain valve. The disadvantage of such a,vélve'gear,

however, is that it can only be wused to vdischargél
condensate from a single reservoir to an open reservoir. '
Another disadvantage is the lack of a large volume, which
implies that many work cycles are required to discharge

large volumes of condensate.

The present invention aims to provide a method for:-
controlling a compressed air unit, which method has been
improved in many different aspects compared to the kndwn

methods.

To this end, the present invention concerns a method for
controlling a compressed air unit which is provided with at
least one controllable drain valve, characterised in that
this method comprises the stép of controlling the abové—
mentioned drain valve, at least on the basis of a system
parameter which is not a system parameter on the feed side

of said drain valve.

With the feed side of the drain valve is meant the inlet
side of the valve here or, in other words, the side which

is upstream in relation to said drain valve.
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In this case, by a drain valve is meant a valve which can-
be used to drain condensate, but it is not excluded to use

such a valve for other functions as well.

An advantage of a method according to the invention is that
it allows to realize a simple and compact configuration;

since only a limited number of valves are required.

The above-mentioned system parameter heréby consists of a
measurable, physical parameter appearing in the compressed -
air unit, such as a temperature value, a pressure value, a
liquid 1level or the 1like, or an internal ‘status signal
which is generated on the basis of a measurable physical

parameter.

By such an internal status signal is meant aAsignal which
is calculated in a controller or determined by_means of the
measurement of a physical parameter. An example of such an
application consists in realising a control by means of a
timer which starts on the basis of the registration of a

certain measurable, physical parameter.

An advantage of the method according to the invention is
that it allows to perform certain functions which have been
realised up to now by means of separate components, such’ as

blow-off valves or the like, by means of drain Valves)Asu¢h

‘that certain components are no longer required.

Thus, for example, upon detecting that the pressure in an

intercooler exceeds a certain limit wvalue and ‘this 1is

. detected, the pressure of this intercooler will be blown
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off via a controllable drain valve provided. on this

intercooler.

According to a special characteristic of the invention, the
method aiso comprises the steps of determining the pressure
on the feed side of at least two drain vaives which are
part of the compressed air unit and of controlling the

different drain valves in such a way that two drain valves'
having different pressure values on the feed side will;not

be open simultaneously.

An advantage of this specific method is that it avoids two -
drain valves to be open simultaneously, as a result of
which condensate is prevented from flowing from one part.of-
the.compressed air unit to another part théreof having a .

lower pressure.

According to another special characteristic of the
invention, the method comprises the step of controlling two
different drain valves which are part of the compressed air

unit in such ‘a way that they can never ‘be open

simultaneously.

This can be realised for example by measuring the'liquid
level on the feed side of said respective drain valves and -
by determining on the basis thereof whether a drain valve

is either or not open.

The present invention also concerns a compressed air unit
which makes it possible to .apply ‘a method as described

above, which compressed air unit, according to the specific
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characteristic of the invention, ié'provided with at leést
one drain valve which is connected in a controllable manner
to a controllér, and whereby detection means are also
connected to the above-mentioned controlier'for determining
at least one system parameter which is not a system
parameter on the feed side of said drain valve, and whereby
the above-mentioned controller comprises an algorithm for
‘controlling _the' drain wvalve on the basié ‘df. this

. determination of said system parameter.

In order to better explain the characteristics of the
present invention, the following preferred method according
to the invehtion for controlling a compressed air uniﬁ'is
described by way of example only without being limitative
in any way, as well as a compressed air unit to apply such

a method, with reference to the only accompanying figure.

This figure represents a compressed air unit 1 which is‘in
this case provided with a two-stage compressor having a low.
'pressure stage 2 which is connected to a suction iine 3 and
which 1is éonnected. to a high 'pressuré stage 4 with its

outlet side.

Between the pressure stages 2 and 4 1is provided an
intercooler 5, as well as a first liquid separator 6 onto
which is connected a first drain pipe 7 in - which is

"provided a first drain valve 8.

In the compressed air line 9 of the high pressure stage 4
is provided a non-return valve 10 which allows for a flow

of the high pressure stage 4 in the compressed air line 9
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and which prevents compressed gas, when the tWo—stage
compressor 1is switched off, from flowing _from‘ the
components, which are still under pressure and which afe
situated downstream said two-stage compressor, back to the

suction line 3.

In the present example, the compressed air unit 1 also
comprises a drying device to dry the gas coming from . the
two-stage compressor, which drying device mainly consists -
of a dryer 11 of the type which is described in BE 1,005,64
and which is formed‘of a pressﬁre vessel 12 with a dryihg
zone 13 and a regeneration zone 14, with a rotor 15 which
is built of a chindrical drying eleﬁent 16 in which is
provided an adsorption and/or absorption medium which 1is
alternately guided through the drying zone 13 and the

regeneration zone 14.

Further, the dryer 11 comprises a main duct 17 which is
connected to the compressed air line_9 and which connects
the dryer 11 to the outlet of the high pressure stage 4 and

which opens in a mixing device 18 whose outlet is connected

to the inlet of the above-mentioned drying zone 13.

An outlet line 19 connects the outlet of the drying zone 13
to a consumer network 20, whereby the outlet'line 19  and
the consumer network 20 are separated by a non-return valVe

21.

A side duct couples the compressed air line 9 to. the inlet

of the regeneration zone 14.
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This regeneration zone 14 consists of a sector of the rotor
15 which 1is closed off on both axial sides by.neans of
screens 23. . The remainder of the rotor 6 forms the drying

zone.

The above—mentioned main duct 17 is in this case provided
with an aftercooler 24 and a second liquid separator 25
provided downstream said aftercooler 24 which 1is equipped
with a second drain pipe 26 in which is provided a second

drain valve 27.

The mixing device 18 consists of an ejector which, as is |
known, comprises a jet pipe 28 and a mixing pipe 29, in
between which is provided a suction opening 30. The mixing

pipe 29 gives out at the inlet of the drying zone 13.

The mixing devicé 18 is used in this ‘case, in the known
manner, as the driving shaft for the‘rotor 15, to which end
the mixing pipe 29 is connected to a motor, not represehted.
in the figure, by means of a shaft which is connected to

the mixing pipe 29 by means of a coupling.

The above-mentioned outlet line 19 of the dryer'il‘can'be
connected to the main duct 17, as is customary, by_mééns of
a bypass 31 which, in this case, just as the main duct 17,
the outlet 1line 19 ahd the side duct 22, compriSéé.a shut -

off valve 32.

The outlet of the regeneration zone 14 is connected to an

inner space 34 in the pressure vessel 12 via a cooling pipe
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33, which inner space 34 is connected to the above-

mentioned suction opening 30.

In this cooling pipe 33 is provided a regeneration cooler
35 which is for example but not necessarily aif—cooledvbut'
which, in principle,'may have the shape of any type of heat

exchanger whatsoever.

Onto the pressure vessel 12 a third drain pipe 36 is'
connected, in which a third draln valve 37 is prov1ded in

this case.
Also onto the inlet of the drying zone 13 is in this case
connected a fourth drain pipe 38 wherein also a fourth

drain valve 39 is provided.

Each of the above-mentioned drain pipes 7, 26, 36-and 38_isn

in this example but not necessarily connected to a single .

common reservoir 40. However, it 1is =~ also possible
according to the invention to provide several reservoirs

and/or to use an open reservoir.

The compressed air unit 1 further comprises a controiler 41
with which the drain valves 8, 27, 37 and 39 are connectedb
in a controllable manner and onto which are also connected
detection means to at least determine a system parameter
which is not a system parameter on the feed side of a
controllable drain valve concerned, and, in this case,
several system parameters, namely the measured values of
the system pressure and of the liquid levels cn the feed

sides of the respective drain valves 8, 27, 37 and 39.
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To this end, the above-mentioned detection means comprise

four pressure sensors 42 to 45 which are each provided on

the feed side of an aforesaid drain valve 8, 27, 37 and 39.

In this example, the first pressure sensor 42 ié provided

in the intercooler 5, the second pressure sensor 43 is.--
provided in the aftercooler 24, the third pressure sensor
44 measures the pressure in the space 34, and the fourth
preSsure sensor 45 is mounted such that it measures the

pressure at the inlet of the drying zone 13.

Further, " the detection means in this case’ oomprise two'
level sensors 46 and 47, provided in the respective iiquid'
separators 6, 25, and two level sensors 48 and 49 which are
provided in the dryer 11, on the feed side of the drain
valves 37, 39 respectively, whereby each of these level
sensors 46 to 49 are also connected to the above-mentioned

controller 41.

The invention is not limited to the use of the pressure and
level sensors represented in the figures; on the contrary,
also other configurations are possible. Thus, it 1is

possible to omit one or several level sensors, for example.

The working of '‘a compressed air unit 1 according to an

application of the invention is very simple and as follows.

When the two-stage compressor 1is started, a gas, for
example air, is sucked in via the suction line 3, which gas:

is first compressed through the low pressure stage 2 and is
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subseqﬁently pressed through the intercooler 5 and the
first 1iquid separator 6 to the high pressure stage 4 to be

further compressed there.

Thanks to the combination of'the pressure increase and the
subsequent temperature drop of the compressed»gés in the
intercooler 5, the water vapour which is present in.the gas
flow may cohdense, as is known, as a result of which liquid
drops are formed in the gas flow which are separated from'

the gas flow in the first liquid separator 6.

In the compressed gas, which is 100% saturéted just
downstream the firstv 1iquid. separator 6, condense drops
will form again after its compression by the high pressﬁre

stage 4 and its passage through ‘the aftercooler 24, which
will be removed from the gas flow in the second liquid

separator 25.

The compressed, saturated gas leaving the second liquid
separator 25 then flows in the dryer 11, where the gas to
be dried is guided through the mixing device 18 and is

subsequently dried by means of adsorption and/or_absorption

~medium which takes up moisture from the gas.

The dried gas is subsequently guided through the outlet

line 19 to the consumer network 20.
In order to be able to regenerate the adsorption and/or -

absorption medium, the rotor 15 is driven at 1ow.speed'by

the motor, as is known, whereby the adsorption and/or

10
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absorption medium is alternately guided through the drying

zone 13 and the regeneration zone 14.

The side duct 22 guides a part of the gas to be dried from
the compressed air 1line .9 to the regeneration =zone 14,

which part of the gas does not flow through the main duct

17 and consequently is not cooled in‘the aftercooler 24.

Consequently, the gés to be dried is still relatively hot

~and unsaturated, such that it can take up moisture from the

adsorption and/or absorption medium as it flows through the

regeneration zone 14.

At the outlet of the regeﬁeration zone 14, the gas is
guided to the regeneration cooler 35 via the cooling pipe
33, to be subsequently sucked in, via the space 34 and
through the suction opening 30, in the mnixing pipe 29,
where this gas is mixed with gas to be dried from the main

duct 17.

The method according to the invention for controlling a

compressed air unit comprises the step of controlling the

drain valve 8, 27, 37 or 39, at least on the basis of a. =

system parameter which 1is not a system parameter on the
feed side of the drain valve 8, 27, 37 or 39 concerned, SO
as to discharge condensate via said drain valves 8, 27, 37

or 39 to the reservoir 40.

To this end, the controller 41 is provided with an

_algorithm to control at least one, and in this case all the

drain valves 8, 27, 37 and 39 in this way.

11
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The above-mentioned system parameter in this case comprises
measured values of the system pressure on the feed side of
the . respective drain valves 8, 27, 37 and 39, which
measured values are determined by the respective pressure
sensors 42 to 45; however, in the présent exampléJ thé
liquid level on the féed side of'the drain valves 6 and 25

is also taken into account.

The different drain valves 8, 27, 37 and 39 are preferably
controlled such by the controller 41 that two_drain valves

8, 27, 37 and 39 having different pressure values on the

- feed side cannot be open simultaneously.

However, it i1s also possible to control the differentldrain»
valves 8, 27, _37 and 39 such that they are never open
simultaneously) which can be realized for exaﬁple' by
measﬁring the liquid level on the feed side of these
respective drain valves 8, 27, 37 and 39 and to determine

on the basis thereof whether a drain valve 8, 27, 37 or 39

~is either or not open.

The method in this case also comprises the étep of
determining the liquid level on the feed side of a drain.
valve 8, 27, 37 and 39, and to open the drain valve 8, 27,
37 or 39 concerned as soon as the measured liquid level

exceeds a preset limit value.
This can be realised by means of the above-mentioned

controller 41, which is connected to level sensors 46’to 49-

to this end, and which can always take the respective

12
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measured.‘pressure values on the feed side of the drain
valves 8, 27, 37 and 39 into account when applYing this

method.

According to a special characteristic of the invention, by
controlling the different drain Valves'8, 27, 37 and 39 by
means of a central controller 41, these drain valves 8, 27,
37 and 39 can also be used for other functions than td

dischérge condensate, such as for example to blow off gas.

In the given example of the compressed air unit 1, this can

. be applied for example to regenerate the dryer during a

standstill, whereby gas which is sent through the drying
device 16 can be blown off via the drain valves 37 and/or

39.

For example, the drain valve 8 which is provided
immediately after, i.e. downstream the intercooler 5, can
also be used to blow off the intercooler pressure in order

to empty the intercooler volume.

The method according to the invention preferably also
comprises the step of generating an alarm when an improper
measured value. ié registered by the above-mentioned
controller 41, as the above—méntioned parameter does not
changelin the way intended by the controller 41, whereby at

least the above-mentioned system parameter which 1is

different from the ligquid level on the feed side of a drain . -

valve is taken 1into account, and, possibly, the liquid

level on.the feed side of a drain valve.

13
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An example thereof is that, if one of the drain valves 8 or
27 is opened by the controller 4lras a too high liquid
level is detected by the concerning level sensor, and the
level sensor 46 or 47 on the feed side of another drain
valve 8 or 27 does not detect liquid anymore, one can
easily deduce that the wiring of either a drain valve 8 or_’

27, or a level sensor 46 or 47 was not executed correctly.l

'An advantage of a compressed air unit 1 according . to the .

invention is that it makes it possible to determine the

volume of condensate that has been discharged via the drain

- valves 8, 27, 37 and 39.

The amount of condensate to be expected in a compressor can
be calculated on the basis of the humidity of the sucked-in

air, the mass flow, pressure values and temperatures.

These data can be measured or calculated on the basis ‘of
measurements and are thus . available together with the
actually discharged amount of condensate. If this'amouﬁt of
discharged condensate is smaller than the calculated amount
of condensate, this may indicate for example that a water

separator is not working properly.

If the volume of separated condensate ‘is larger_than the
calculated value, this may indicate for example that there

is a liquid leak from a liquid circuit to the gas side.
Another advantage of a method according to the invention

for ‘discharging condensate consists in that no check  valve

must be provided in a compressor or a unit where the

14
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pressure in the condensate reservoir could drop below
atmospheric pressure. This can be detected by meansiof the
controller 41 which takes this into account to control the
drain valve concerned, such that the check valve is no

longer necessary on the drainage outlet.

In the example described above, the major system parameters
which are used to control the drain valves 8, 27, 37 and 39
consist of systém pressures and liquid levelé, but it is
not excluded according to  the invention for'other-éystem.
parameters to be used to this end as .wéll, such as for
example temperature values, or té use a combination of

different parameters.

Naturally, it is not excluded for the system parameter or
system parameters on the basis of which the drain valves
are controlled to be measured,‘calculated or determined 'in

any other way whatsoever.

Also the use of a combination of measured and calculated

-values for one or several system parameters is an option.

The present invention is by no means restrictéd to .the
method and device described by way of example and .
illustrated by means of the accompanying drawings} on the
contréry, such a method according to the invention and a.
device for applying such a method can be realised in many
different ways while still remaining within the scope of

the invention.

15
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Claims.

1.- Method for controlling a compressed air unit'which'is
provided with at least one controllable drain valve (8A'27,
37 or 39), characterised in that this method comprises the
step of controlling the above-mentioned drain valve (8, 27,
37 or 39), at least on the basis of a system parameter
which is not a system parameter on the feed‘side'of said

drain valve K8, 27, 37 or 39).

2.- Method according to claim 1, characterised in that the
above-mentioned system parameter consists of a measured

value of a system temperature or pressure.

3.- Method according to claim 1, characterised‘in that the.
above-mentioned system parameter consists of an internal
status signal which is generated on ‘the basis of a

measurable physical parameter.

4.- Method according to claim 1, characterised in that it
also comprises the step of measuring the liquid 1level on
the feed side of the above-mentioned drain valve (8, 27, 37

or 39).

5.- Method according to any one of claims 1 to 4,

characterised 1in that it also comprises the steps of.
determining the pressure on the feed side of the respectivev
drain valves. (8, 27, 37 and 39) and of the different drain

valves (8, 27, 37 and 39), such that two drain valves (8,

16
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27, 37 and 39) having different pressure values on the feed

side cannot be simultaneously open.

6.- Method according to any one of claims 1 ‘to 4,
characterised in that it also comprises the step' of
controlling two different drain valves (8, 27, 37 and 39)
which are part of the compressed air unit (1) in such a way

that they can never be simultaneously open.

7.- Method according to claim 6, characterised in ‘that it
comprises the step of measuring the 1liquid level on the
feed side of the respective dfain valves (8, 27, 37 and 39)
and of detérmining on the basis thereof whether a drain

valve (8, 27, 37 and 39) is either or not open.

8.- Method according to any one of the preceding claims,

~characterised in that it comprises the step of using at

least one of the above-mentioned drain valves (8, 27, 37 or

39) to blow off gas and/or to lower the pressure.

9.- Method according to any one of the preceding claims,
characterised in that in order to control the above-’
mentioned drain valves (8, 27, 37 and 39), use is made of a

controller (41).

1 10.- Method according to any one of the preceding claims, -

characterised in that it comprises the step of generating

_an alarm when an incorrect measured value is registered by

the above-mentioned controller (41), as the above-mentioned

system parameter does not change in the way intended by the

17
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controller (41), whereby the determined above-mentioned

system parameter is taken into account.

11.- Method according to any one of the preceding‘claims,
characterised in that it comprises the step of determining
the amount of condensate that has been diSCharged via the

drain valves (8, 27, 37 and 39).

12.- Compressed air unit which makes it poSsible to apply a.
method as' described above, characterised in that thié
compressed air unit (1) is provided with at least one drain
valve (8, 27, 37 of 39) which is connected to a controller
(41) in a controllable manner, and whereby detéction méans_
are also connected to the above-mentioned controller (41)
to at least detefmine a system parameter which is not a
system parameter on the feed side of said drain valve (8,
27, 37 or 39), and whereby the above-mentioned controllér

(41) contains an algorithm to control the drain valve (8, -

27, 37 or 39)‘ on the Dbasis of the above¥mentionéd

determined system parameter.

13.- Compressed air unit according to claim 12;
characterised in that the above-mentioned dete¢tion means
comprise at least one pressure sensor (42, 43, ‘44 and/or
45) provided on the feed side of an aforesaid drain valve

(8, 27, 37 and/or 39).

14.- Compressed air unit according to claim 12 or 13,

. characterised in that the above-mentioned detection means

comprise a pressure sensor (42 to 45) for each drain valve -

18
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(8, 27, 37 and 39) provided on the feed side of said drain

valve.

15.- Compressed air unit according to any one of claims 12
to 14, characterised in that the above-mentioned detection
means are also designed to determine the liquid level on

the feed side of the above—mentioned drain valve (8, 27, 37

and/or 39).

16.- Compressed air unit according to any one of claims 12 -
to 15, characterised in that the above-mentioned drainv;
valves (8, 27, 37 and/or 39) are part of a water separator

(6 and/or 25), a dryer (11) or a cooler (5 or}24), or are

connected thereto with their feed side.

19



PCT/BE2009/000031

WO 2010/000045

¥

H%r /] /7

| —

& o

Lt LAl
e

wbd

11



International application No

" INTERNATIONAL SEARCH REPORT -
| PCT/BE2009/000031

A. CLASSIFICATION OF SUBJECT MATTER

INV. F16T1/00 :

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F16T

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

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

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 4 197 990 A (CARBERG WILLIAM G [US] ET . 1-3,9,

, AL) 15 April 1980 (1980-04-15) - . 12,13
Y _ 10
column 2, line 43 - column 3, line 44;
figure 1 ,
X “US 5 144 974 A (GAUDIN JEFFREY [US]) 1—3;9,-
' 8 September 1992 (1992-09-08) : 12,13
’ claim 1 '
X US 5 512 249 A (SINGH VIJAY [US]) '_ _ | 1-3,9,12

30 April 1996 (1996-04-30)
column 2, line 47 - column 3, line 30;
figures 1,2

X US 2002/121302 A1l (FRNAK V.THOMPSON JR.) 1-3,9,12
5 September 2002 (2002-09-05) : ' ’
paragraphs [0018] - [0021]; figure

_____ L

m Further documents are listed in the continuation of Box C. . E See patent family annex.

* Special categories of cited documents :

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

*E" earlier document but pubtished on or after the international
filing date A

*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) )

*0Q" 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 to understand the principle or theory underlying the
invention B

*X" document of particular relevance; the claimed invention
" cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken aione

*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-
me:llts, 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 internationat search

5 October 2009

Date of mailing of the intemational search report

19/10/2009

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Coduau, Stéphane

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNA»TIONAL SEARCH REPORT

International application No

| | PCT/BE2009/000031
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of ‘tt‘ne relevant p_aésageé ' C Relevant to claim No.
Y US 4 922 233 A (TWERDOCHLIB MICHAEL [US]) 10

1 May 1990 (1990-05-01) ,
column 7, Tine 1 - line 48; figure 5

Form PCT/SA/210 (contindation of second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT .

information on patent family members’

International application No

PCT/BE2009/000031
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4197990 A 15-04-1980 CA 1123080 Al - 04-05-1982
- DE 2931145 Al 13-03-1980
FR 2435083 Al 28-03-1980
GB 2036374 A 25-06-1980
IT 1122870 B 30-04-1986
JP 1183953 C 27-12-1983
JP 55047098 A 02-04-1980
JP 58003155 B 20-01-1983
MX 147374 A 24-11-1982
NL 7904899 A 03-03-1980
US 5144974 A 08-09-1992 ° NONE
US 5512249 A 30-04-1996 NONE
US 2002121302 Al 05-09-2002  NONE
US 4922233 A 01-05-1990 CA 1317652 C 11-05-1993
~JP 2059617 A 28-02-1990

Form PCT/ISA/210 (patent {amily annex} {April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

