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(57)  lonizing electrode with a cleaning mechanism
including a solenoid with a bushing (12), a magnetic con-
ductor (20), a coil (15) housing a core (14) having first
and second ends, a return spring (17) and a terminal (18)
for high voltage supply mounted on its body (13). The

lonizing electrode with integral cleaning mechanism

ionizing electrode (11) is mounted inside the bushing (12)
and is configured so that an ionizing end and a non-ion-
izing end of the electrode protrude from the bushing (12),
the non-ionizing end being fastened to the first end of the
solenoid core (14).
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Description
FIELD OF THE INVENTION

[0001] This invention relates to ionizing electrode with
a cleaning mechanism is designed for the use in ion gen-
erators.

BACKGROUND OF THE INVENTION

[0002] Ionizing electrodes with a dust cleaning mech-
anism are known and described, for example, in US Pat-
ent Nos. 5,768,087 and 7,969,707, WO 2009/151856
and US 2010/0188793.

[0003] Inthese prior art publications, either centrifugal
force is used as an energy source for the cleaning proc-
ess, or devices are employed that convert linear move-
ment to a rotational movement, or rotational movement
to linear movement. The ionizing electrodes are formed
as needles or as thin wires.

[0004] US Patent No. 7,408,759 discloses devices for
cleaning wire electrodes where the electrode is passed
through a bushing. A drawback of this device is the low
degree of cleaning, the reason being that because of the
need to facilitate the wire sliding inside the bushing during
nonlinear back-and-forth motion, the inner diameter of
the bushing is made much larger than the wire diameter,
and the length of the bushing is many times smaller than
the maximum amplitude of back-and-forth motion of the
wire. For these reasons only a part of the wire circumfer-
ence is cleaned.

[0005] Acommondrawbackofthe allabove mentioned
devices is their complexity.

SUMMARY OF THE INVENTION

[0006] An aim of the present invention is to eliminate
the drawbacks of existing devices.

[0007] Inthe proposed invention an ionizing electrode
is formed as a thin wire made from a conducting spring
material. The electrode is mounted inside a fixed bushing
with the ionizing and non-ionizing ends of the electrode
protruding from the bushing. During cleaning of the ion-
izing end from dust the electrode travels inside the bush-
ing owing to the linear back-and-forth movements. The
movements are generated by a solenoid which consists
of a body made from insulating material, a magnetic con-
ductor and a coil with a core and a return spring located
inside it.

[0008] Additionally, a high voltage supply terminal is
located inside the coil, the return spring being placed
between the terminal and one of the core ends, while the
non-ionizing end of the electrode protruding from the
bushing is fixed at the other end of the core.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to understand the invention and to see
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how it may be carried out in practice, embodiments will
now be described, by way of non-limiting example only,
with reference to the accompanying drawings, in which:

Fig. 1 is a cross-sectional view of a device having
an ionizing electrode with a cleaning mechanism ac-
cording to an embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0010] Fig. 1 illustrates the construction of a device 10
according to the invention comprising an ionizing elec-
trode 11, a bushing 12, a solenoid body 13, a solenoid
core 14, a solenoid coil 15, terminals 16 for coupling a
voltage supply to the coil 15, a return spring 17, a high
voltage supply terminal 18, an insulator 19 and a mag-
netic conductor 20.

[0011] The ionizing electrode 11 is mounted inside the
bushing 12 which in turn is mounted on the solenoid body
13. The coil 15 and the terminals 16, the insulator 19 and
the magnetic conductor 20 are mounted on the solenoid
body 13.

[0012] The coil 15 accommodates therein the core 14,
the return spring 17 and the high voltage supply terminal
18.

[0013] The non-ionizing end of the ionizing electrode
11 is fastened to one end of the core 14 and the return
spring 17 is positioned between the high voltage supply
terminal 18 and the other end of the core 14. The ionizing
end of the ionizing electrode 11 projects out of the bush-
ing 12.

[0014] Inthe normal operation mode of the device, high
voltage is applied through the high voltage supply termi-
nal 18, and is fed via the return spring 17 and the core
14 to the ionizing electrode 11 thus generating ions on
the ionizing end thereof.

[0015] The high voltage supply terminal 18 is insulated
from the coil 15 and the magnetic conductor 20 by the
insulator 19.

[0016] Since the coil 15 is mounted on the solenoid
body 13 which houses the core 14 across which the high
voltage is applied, the breakdown voltage of the material
from which the solenoid body 13 is formed and which is
mounted between the coil 15 and the core 14 should be
higher than the magnitude of the high voltage applied to
the high voltage supply terminal 18.

[0017] The procedure for cleaning the ionizing end of
electrode 11 from dust is as follows.

[0018] A voltage pulse is applied to the coil 15 via the
terminals 16, thereby generating a magnetic field in the
magnetic conductor 20, which draws the core 14 into the
coil 15. As a result, the return spring 17 contracts, the
ionizing end of the ionizing electrode 11 enters the bush-
ing 12 and the dust settled on the ionizing electrode 11
is accumulated on the end of the bushing 12.

[0019] For efficient cleaning of the ionizing electrode
11, its cross-section should be identical to the inner cross-
section of the bushing 12. Moreover, the outer diameter
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of the ionizing electrode 11 and the inner diameter of the
bushing 12 are selected to be as close as possible. In an
embodiment of the invention reduced to practice, when
the inner diameter of the opening in the bushing 12 is
equal to 110 wm, the diameter of the ionizing electrode
11 is set to 100 wm. Hence, the gap is equal to 5 um,
which ensures a high quality of cleaning.

[0020] In the proposed embodiment there is a relation
between the maximum amplitude of the back-and-forth
movement of the solenoid core 14 and the length of the
ionizing end of the ionizing electrode 11 protruding from
the bushing 12. Likewise, there is a relation between the
maximum amplitude of the back-and-forth movement of
the core 14 and the length of the bushing 12.

[0021] These relations are as follows: in order for the
ionizing end of the ionizing electrode 11 to enter into the
bushing 12 during the cleaning process, the length of the
end should be smaller than the maximum amplitude of
the back-and-forth movement of the solenoid core 14.
[0022] Atthe sametime,the ionizing end of theionizing
electrode 11 is being gradually shortened as a result of
the metal emission during ion generation. Consequently,
as the ionizing electrode 11 is drawn into the bushing 12,
if the maximum amplitude of the stroke relative to the
length of the bushing 12 is too large, the outermost ion-
izing end of the electrode 11 will be fully drawn into the
busing 12 and will be extracted therefrom by the solenoid
core 14 as it moves away from the bushing 12. This must
not be allowed to happen since, owing to the very small
radial clearance between the ionizing electrode 11 and
the bushing 12, it is hardly possible for the ionizing elec-
trode 11 to re-enter the bushing 12 during the reverse
motion of the solenoid core 14 once it has escaped there-
from. Therefore the length of the bushing should be larger
than the maximum amplitude ofthe back-and-forth move-
ment of the solenoid core 14.

[0023] Tests show that in order to clean the bushing
12 from the accumulated dust that settles thereon, a se-
ries of short pulses should be applied to the solenoid coil
15. The pulses generate an effect of mechanical shocks
owing to the return spring 17, which results in shaking
off the clumps of dust from the edge of the bushing 12.

Claims

1. lonizing electrode with a cleaning mechanism which
comprises:

asolenoid with abushing, a magnetic conductor,
a coil housing a core having first and second
ends, areturn spring and a terminal for high volt-
age supply mounted on its body; and

an ionizing electrode mounted inside the bush-
ing and configured so that an ionizing end and
anon-ionizing end of the electrode protrude from
the bushing;

the non-ionizing end of the electrode being fas-

10

15

20

25

30

35

40

45

50

55

tened to the first end of the solenoid core.

The ionizing electrode according to claim 1 wherein
the return spring is located between the terminal for
high voltage supply and the second end of the sole-
noid core.

The ionizing electrode according to claim 1 or 2,
wherein the terminal for high voltage supply is con-
nected to the ionizing electrode via the return spring
and the solenoid core.

lonizing electrode with a cleaning mechanism which
comprises:

asolenoid with abushing, amagnetic conductor,
a coil housing a core having first and second
ends, areturn spring and a terminal for high volt-
age supply mounted on its body; and

an ionizing electrode mounted inside the bush-
ing and configured so that an ionizing end and
anon-ionizing end of the electrode protrude from
the bushing, and wherein:

alength of the ionizing edge of the electrode
protruding from the bushing is smaller than
a maximum amplitude of back-and-forth
motion of the solenoid core.

The ionizing electrode according to claim 4, wherein
the length of the bushing is bigger than the maximum
amplitude of back-and-forth motion of the solenoid
core.

The ionizing electrode according to claim 4 or 5,
wherein cleaning ofthe ionizing edge ofthe electrode
takes place during application of a series of voltage
pulses to the solenoid core.



EP 3 043 431 A1

19

15 17J - 3Y-
—16

FIG. 1

HV



10

15

20

25

30

35

40

45

50

55

EP 3 043 431 A1

European
Patent Office
Office européen

Européisches
Patentamt

Application Number

EP 15 15 0523

EUROPEAN SEARCH REPORT

des brevets

[

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 2014/130675 Al (MARRA JOHAN [NL]) 1,4 INV.
15 May 2014 (2014-05-15) HO1T23/00
* abstract; figures 1,2 *
TECHNICAL FIELDS
SEARCHED (IPC)
HO1T
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 30 June 2015 Marti Almeda, Rafael

CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
: earlier patent document, but published on, or

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

after the filing date

: document cited in the application
: document cited for other reasons

: member of the same patent family, corresponding

document




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 043 431 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 15 15 0523

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

30-06-2015
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2014130675 Al 15-05-2014 CN 103608987 A 26-02-2014
EP 2724431 Al 30-04-2014
JP 2014519979 A 21-08-2014
KR 20140041771 A 04-04-2014
US 2014130675 Al 15-05-2014
WO 2012176099 Al 27-12-2012

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 3 043 431 A1
REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 US 5768087 A [0002] + US 20100188793 A [0002]
 US 7969707 A [0002] * US 7408759 B [0004]
* WO 2009151856 A [0002]



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

