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Description
Technical Field

[0001] The present invention relates to a magnet sep-
arator which separates and removes magnetic particles
from a liquid to be processed.

Background Art

[0002] In machine processing, a large amount of cool-
antis used for cooling and lubrication. During processing,
magnetic particles, such as chips and grinding dust, are
mixed into the coolant. The mixed magnetic particles
form sludge inthe coolant. The coolantis repeatedly used
by separating and removing the sludge after use.
[0003] Japanese Utility Model No. 3024673 discloses
a magnet separator which captures sludge in a coolant,
and discharges it. The separator comprises a cylindrical
drum and a magnet provided inside of the cylindrical
drum. The sludge is adsorbed onto an outer peripheral
surface of the magnetdrum by magnetic force of the mag-
net. The separator is provided with a squeeze roll which
squeezes out a liquid contained in the sludge, and a
scraper (sludge removal plate) which scrapes off the
sludge out of which liquid has been squeezed from the
outer peripheral surface of the drum.

[0004] The scraper described in the above-mentioned
Japanese Utility Model No. 3024673 is pressed on the
outer peripheral surface of the drum. Namely, a front end
portion of the scraper is brought into intimate contact with
the outer peripheral surface of the drum so as notto leave
sludge adsorbed onto the outer peripheral surface of the
drum.

[0005] When processing an oily coolant, an oil film is
formed on the outer peripheral surface of the drum. When
the amount of sludge is relatively large, the oil film is
returned to a liquid storage part of a separator main body
by an action of the squeeze roll. However, when machin-
ing is not performed, or when the amount of sludge is
relatively small during machining, the oil film is not suffi-
ciently removed by the action of the squeeze roll, and
most of the oil film remains on the outer peripheral surface
of the drum. The oil film is scraped off by the scraper,
and flows into a sludge box. Accordingly, use of a scraper
as described above causes loss of a liquid to be proc-
essed (i.e., a phenomenon in which the amount of a liquid
to be processed decreases).

[0006] As measures to preventthe loss, enhancing the
squeeze efficiency by, for example, increasing hardness
of the squeeze roll or pressing the squeeze roll more
hardly on the drum is considered. However, those meas-
ures require mechanical upgrading, which involves a
substantial increase in costs. On the other hand, the
measures produce only a limited effect, and are notdras-
tic.

[0007] US 2007/187302 A1 describes a method of de-
watering an aqueous magnetite slurry concentrate. In the
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method, the concentrate is deposited on an external sur-
face of a rotating drum in which is located a stationary,
permanent magnet so that magnetite in the concentrate
is attracted onto the surface of the drum by the magnet.
The intensity of the magnet is sufficient to cause the mag-
netite to form on the drum surface a compacted cake
from which water is displaced. The cake is then removed
from the drum surface after it has passed the magnet.

Disclosure of Invention

[0008] An object of the present invention is to provide
a magnetic separator which can suppress loss of a liquid
to be processed.

[0009] A magnet separator according to one embodi-
ment of the present invention comprises the features of
claim 1.

[0010] According to the present invention, loss of the
liquid to be processed can be suppressed.

Brief Description of Drawings
[0011]

FIG. 1 is a perspective view showing a separator
according to one embodiment of the present inven-
tion.

FIG. 2 is a cross-sectional view of the separator
shown in FIG. 1 taken along line F2-F2.

FIG. 3 is an enlarged cross-sectional view showing
a vicinity of a scraper shown in FIG. 2.

FIG. 4 is a schematic cross-sectional view showing
a function of the separator shown in FIG. 1.

Best Mode for Carrying Out the Invention

[0012] Hereinafter, an embodiment of the present in-
vention will be described based on the drawings. FIG. 1
is an overall view of a magnet separator 1 (hereinafter
simply referred to as separator 1) according to the
present embodiment. The separator 1 is a device which
separates sludge from a coolant after use for a machine
tool such as a grinding machine (so-called contaminated
liquid).

[0013] The "sludge" herein refers to a mass of mag-
netic particles mixed with a coolant and brought into a
polluted mud-like state. The magnetic particles are par-
ticles having a property of being attracted by magnetic
force, and are, for example, cuttings, chips, and grinding
dust of a metal. The contaminated liquid including the
sludge (i.e., magnetic sludge) is an example of the liquid
to be processed of the present invention.

[0014] As shown in FIG. 1, the separator 1 comprises
a separator main body 2 and a magnet drum mechanism
3. The separator main body 2 comprises a liquid storage
part 11 which stores a contaminated liquid D (see FIG.
2), and temporarily stores the contaminated liquid D. As
shown in FIG. 2, the separator main body 2 is provided
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with an outlet 12.

[0015] The outlet 12 faces a clean tank (not shown),
and discharges a coolant from which sludge 81 has been
filtered out by the magnet drum mechanism 3 (so-called
cleaned liquid C) to the clean tank.

[0016] As shown in FIG. 2, the magnet drum mecha-
nism 3 is provided in the separator main body 2. The
magnet drum mechanism 3 comprises a magnet drum
20, a liquid passage portion 21, a squeeze roll 22, and a
scraper 23. The magnet drum 20 comprises a drum 25
and a magnet 26.

[0017] As shown in FIG. 1, the drum 25 is shaped like
a cylinder having a horizontal axis. As shown in FIG. 2,
the drum 25 is provided in the separator main body 2 in
such a manner that, for example, a lower portion 31 is
immersed in the contaminated liquid D and an upper por-
tion 32 is above a liquid surface of the contaminated liquid
D. The drum 25 is rotated around the axis in direction A
shown in FIG. 2 by a drive motor 34 (see FIG. 1). An
example of the drum 25 is made of a nonmagnetic ma-
terial such as stainless steel. However, the material may
be metallic and nonmetallic.

[0018] As shown in FIG. 2, the magnet 26 is disposed
onthe inside ofthe drum 25 and faces an inner peripheral
surface 25b of the drum 25. The magnet 26 is fixed to
the separator main body 2, and stationary even when the
drum 25 is rotating. As shown in FIG. 2, the magnet 26
is provided in such a manner as to correspond to part of
the circumference of the drum 25. Accordingly, the mag-
net 26 forms a magnetic field region 41 that can adsorb
magnetic particles 81ain a circumferentially partial range
of an outer peripheral surface 25a of the drum 25.
[0019] The magneticfield region 41 is, for example, an
area facing the magnet 26, and is an area which is rela-
tively strongly influenced by a magnetic field of the mag-
net 26. As shown in FIG. 2, the magnetic field region 41
is formed, for example, from a lower area of the drum 25
immersed in the contaminated liquid D to part of an upper
area of the drum which faces the squeeze roll 22.
[0020] On the outer peripheral surface 25a of the drum
25, a nonmagnetic field region 42 is formed on the upper
portion 32 of the drum 25 at a position separated from
the magnetic field region 41 in the circumferential direc-
tion. The nonmagnetic field region 42 is, for example, an
area which does not face the magnet 26, and is an area
which is barely influenced by the magnetic field of the
magnet 26, or less influenced by the magnetic field of
the magnet 26 than the magnetic field region 41. As
shown in FIG. 2, the nonmagnetic field region 42 is
formed in an area facing the scraper 23.

[0021] AsshowninFIG. 2, a bottom plate 51 is provid-
ed in the separator 1. The bottom plate 51 forms part of
a partition wall of the liquid storage part 11, and is pro-
vided along the outer peripheral surface 25a of the drum
25. With this bottom plate 51, the liquid passage portion
21 through which the contaminated liquid D passes is
formed on the bottom side of the outer peripheral surface
25a of the drum 25. A filter outlet 52 is formed between
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a front end of the bottom plate 51 and the drum 25.
[0022] The squeezeroll22isformedof an elastic body,
such as ebonite, and is pressed to the magnet drum 20
by, for example, a squeeze roll adjustment spring 54 (see
FIG. 1). The squeeze roll 22 squeezes out a liquid con-
tainedin the sludge 81 adsorbed onto the outer peripheral
surface 25a of the drum 25.

[0023] Next, the scraper 23 according to the present
embodiment will be described in detail.

[0024] The scraper 23 is located in the nonmagnetic
field region 42 formed on the upper portion 32 of the drum
25, and faces the outer peripheral surface 25a of the
drum 25 outside the contaminated liquid D. The scraper
23 is a member for guiding the magnetic particles 81a
adsorbed onto the outer peripheral surface 25a of the
drum 25 to the outside of the separator main body 2 in
the nonmagnetic field region 42.

[0025] AsshowninFIG. 3, the scraper23 extendsfrom
the nonmagnetic field region 42 to a sludge chute 55
described later. The scraper 23 comprises a front end
portion 61 which faces the drum 25 and arear end portion
62 which faces the sludge chute 55. As shown in FIGS.
1-3, the scraper 23 according to the present embodiment
is slightly bent at the front end portion 61 and the rear
end portion 62 with respect to a middle portion. The
scraper 23 may not necessarily take the above-described
shape, and may be a flat plate which does not have a
bent portion or may have various bent portions or other
forms.

[0026] AsshowninFIG. 3, the scraper 23 extends, for
example, in the direction of the tangential line of the outer
peripheral surface 25a of the drum 25, and faces the
drum 25 in a direction opposite to a rotation direction of
the drum 25. As shown in FIG. 1, the front end portion
61 of the scraper 23 extends in an axial direction of the
drum 25, and faces the outer peripheral surface 25a of
the drum 25 along the axial direction. The phrase "face
along the axial direction" means that the front end portion
61 of the scraper 23 extends in the axial direction, and
each portion of the front end portion 61 extending in the
axial direction faces the outer peripheral surface 25a of
the drum 25. The scraper 23 has, for example, substan-
tially the same width as the width of the drum 25.
[0027] As shown in FIG. 3, the front end portion 61 of
the scraper 23 is isolated from the outer peripheral sur-
face 25a of the drum 25, and faces the outer peripheral
surface 25a of the drum 25 in a contactless manner. A
smallgap S (i.e., space) is formed between the front end
portion 61 of the scraper 23 and the outer peripheral sur-
face 25a of the drum 25. As mentioned above, the front
end portion 61 of the scraper 23 faces the outer peripheral
surface 25a of the drum 25 along the axial direction of
the drum 25. The small gap S is formed between the
entire portion, which extends in the axial direction, of the
front end portion 61 of the scraper 23 and the outer pe-
ripheral surface 25a of the drum 25.

[0028] An example of the small gap S is a gap of 0.2
to 0.3 mm. The size of the small gap S may not neces-
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sarily be in the above range. When an oily coolant is
processed, an oil film having a thickness of, for example,
approximately 10 um is formed on the outer peripheral
surface 25a of the drum 25. The size of the small gap S
may be any size larger than the thickness of the oil film.
The size of the small gap S may be arbitrarily determined
where necessary in accordance with the acceptable
amount of, for example, the circularity of the drum 25,
component tolerance of each component, or installation
error.

[0029] As shown in FIGS. 1-3, the scraper 23 is fixed
to the separator main body 2 by, for example, a screw
64. The scraper 23 is configured to form the small gap S
between the front end portion 61 and the outer peripheral
surface 25a of the drum 25 when, for example, the screw
64 is fully screwed. The attachment structure of the scrap-
er 23 is not limited to screwing, and the scraper 23 may
be attached by any method.

[0030] As shownin FIGS. 2 and 3, a guard plate 71 is
provided below the scraper 23. The guard plate 71 is
curved in the form of a circular arc along the outer pe-
ripheral surface 25a of the drum 25 below the scraper
23, and extends to a bottom portion 73 of the drum 25.
A front end portion of the guard plate 71 enters the liquid
passage portion 21 from the filter outlet 52, and extends
to an area facing the magnetic field region 41 of the drum
25. Namely, the guard plate 71 comprises a first end por-
tion 71a facing the nonmagnetic field region 42 of the
drum 25 below the scraper 23, and a second end portion
71b facing the magnetic field region 41 of the drum 25 in
the liquid passage portion 21.

[0031] A gap T is formed between the guard plate 71
and the outer peripheral surface 25a of the drum 25. A
portion of gap T facing, for example, the magnetic field
region 41 is a gap Ta influenced by the magnetic field of
the magnet 26. An example of gap Ta influenced by the
magnetic field of the magnet 26 is formed between the
guard plate 71 and the magnetic field region 41 of the
drum 25. The length of gap Ta is not particularly limited,
and may be any length enough to allow sludge 81 which
is not adsorbed by the magnet drum 20 in the nonmag-
netic field region 42 any longer to be adsorbed again by
the magnet drum 20.

[0032] Accordingly, the guard plate 71 guides the mag-
netic particles 81a which have entered the small gap S
and detached from the drum 25 below the scraper 23 to
the magnetic field region 41 in gap T. Namely, the guard
plate 71 is a member for preventing the magnetic parti-
cles 81a which have detached from the drum 25 from
being mixed into the coolant again.

[0033] As shown in FIGS. 1-4, the sludge chute 55 is
adjacent to the scraper 23 from a side opposite to the
magnet drum 20. The sludge chute 55 guides the mag-
netic particles 81a scraped off by the scraper 23 to a
sludge box (not shown).

[0034] Next, a function of the separator 1 according to
the present embodiment will be described.

[0035] As shown in FIG. 2, the contaminated liquid D

10

15

20

25

30

35

40

45

50

55

first flows into the liquid storage part 11 of the separator
main body 2. The contaminated liquid D flows between
the magnet drum 20 and the bottom plate 51. under a
guide of the bottom plate 51 (see black arrows in FIG.
2). During the process, the sludge 81 contained in the
contaminated liquid D (i.e., magnetic particles 81a) is ad-
sorbed onto the outer peripheral surface 25a of the drum
25 by the magnetic force of the magnet 26. The contam-
inated liquid D is thereby filtered to produce a cleaned
liquid C from which the sludge 81 has been removed.
The cleaned liquid C is discharged from the outlet 12 to
the clean tank. The sludge 81 adsorbed onto the outer
peripheral surface 25a of the drum 25 moves integrally
with the outer peripheral surface 25a following rotation
of the drum 25.

[0036] FIG. 4 schematically shows the function of the
separator 1. As shown in FIG. 4, as the drum 25 rotates,
the outer peripheral surface 25a of the drum 25 passes
through the contaminated liquid D. While the outer pe-
ripheral surface 25a of the drum 25 is passing, magnetic
particles 81a are adsorbed onto the outer peripheral sur-
face 25a of the drum 25 one after another, and sludge
81 grows. Namely, while the outer peripheral surface 25a
of the drum 25 is passing through the contaminated liquid
D, the sludge 81 gradually form a large dump. The growth
of the sludge 81 is realized by, for example, a plurality of
magnetized magnetic particles 81a attracted to each oth-
er.

[0037] The sludge 81 adsorbed by the drum 25 moves
upward as the drum 25 rotates, and the liquid in the
sludge 81 is squeezed out by the squeeze roll 22. The
squeezed-out liquid returns to the liquid storage part 11
again.

[0038] The sludge 81 that has passed the squeeze roll
22 enters the nonmagnetic field region 42 that is barely
influenced by the magnet 26. At this time, the sludge 81
attached to the outer peripheral surface 25a of the drum
25 by the magnetic force of the magnet 26 is released
from the magnetic force of the magnet 26. Accordingly,
the sludge 81 comes to simply be placed on the outer
peripheral surface 25a of the drum 25.

[0039] Each magnetic particle 81a constituting the
sludge 81 is smaller than the small gap S between the
front end portion 61 of the scraper 23 and the outer pe-
ripheral surface 25a of the drum 25. However, the sludge
81 into which the magnetic particles 81a have grown by
gathering as described above has a size which enables
the sludge 81 to be caught by the front end portion 61 of
the scraper 23. In other words, the size of the gap S is
adjusted so that the sludge 81 is caught by the front end
portion 61. The sludge 81 which is simply placed on the
outer peripheral surface 25a of the drum 25 is caught by
the scraper 23 upon slight contact with the scraper 23,
and stops moving.

[0040] As the drum 25 rotates, the following sludge 81
consecutively reaches the front end portion 61 of the
scraper 23. When preceding sludge 81 is caught by the
front end portion 61 of the scraper 23, the caught sludge
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81 is pushed up on the scraper 23 by sludge 81 which
arrives later, or sludge 81 which arrives later runs on the
preceding caught sludge 81, and consequently runs on
the scraper 23.

[0041] In this manner, the sludge 81 is scraped off by
the scraper 23. The sludge 81 scraped off by the scraper
23 is guided by the sludge chute 55, and discharged to
the sludge box. The term "scrape" in this specification
does not mean scraping the outer peripheral surface 25a
of the drum 25, but means scraping off the sludge 81 as
described above, i.e., catching and removing the sludge
81.

[0042] Forexample,whenan oily coolantis processed,
an oil film is formed on the outer peripheral surface 25a
of the drum 25. The oil film has, for example, a thickness
of, for example, approximately 10 pm, and is attached
to the outer peripheral surface 25a of the drum 25 by its
own surface tension. Such an oil film passes though the
smallgap S between the frontend portion 61 of the scrap-
er 23 and the outer peripheral surface 25a of the drum
25, and returns into the separator main body 2 without
being scraped off by the scraper 23.

[0043] Since each of the magnetic particles 81a con-
stituting the sludge 81 is smaller than the small gap S
between the front end portion 61 of the scraper 23 and
the outer peripheral surface 25a of the drum 25, some
of the magnetic particles 81a enter the small gap S with-
outbeing scraped off by the scraper 23. Since the scraper
23 is located in the nonmagnetic field region 42, some
of the particles 81a simply placed on the outer peripheral
surface 25a of the drum 25 detach from the outer periph-
eral surface 25a of the drum 25 after passing through the
small gap S.

[0044] The magnetic particles 81a which have de-
tached from the outer peripheral surface 25a of the drum
25 are guided by the guard plate 71 to the gap T between
the guard plate 71 and the drum 25. The magnetic par-
ticles 81a guided to the gap T are adsorbed again by the
magnetic field region 41 of the outer peripheral surface
25a of the drum 25 in gap Ta influenced by the magnetic
power of the magnet 26, and move integrally with the
outer peripheral surface 25a of the drum 25. Accordingly,
the magnetic particles 81a are not mixed to the filtered
coolant.

[0045] The magnetic particles 81a adsorbed again by
the drum 25 join the magnetic particles 81a contained in
the contaminated liquid D and grow into sludge 81 while
the outer peripheral surface 25a of the drum 25 is ex-
posed again to the contaminated liquid D. The sludge 81
grown to have a size which enables the sludge 81 to be
caught by the scraper 23 is scraped off by the scraper
23 whenthe sludge 81 is guided upward following rotation
of the drum 25. This cycle is also applicable to the case
where the sludge 81 enters the small gap S between the
scraper 23 and the drum 25.

[0046] The separator 1 having such a configurationcan
suppress loss of a liquid to be processed (for example,
loss of oil). Namely, in the separator 1 according to the
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present embodiment, the front end portion 61 of the
scraper 23 faces the outer peripheral surface 25a of the
drum 25 in a contactless manner, and the smallgap S is
formed between the front end portion 61 and the outer
peripheral surface 25a of the drum 25. The separator 1
having such a configuration can substantially prevent an
oil film formed on the outer peripheral surface 25a of the
drum 25 from being scraped off and can suppress loss
of ail.

[0047] On the other hand, even though the small gap
S is formed between the front end portion 61 and the
outer peripheral surface 25a of the drum 25, the sludge
81 can be sufficiently removed by use of the phenomenon
in which the sludge 81 grows. The inherent function of
the scraper 23 can be thereby sufficiently secured.
[0048] Furthermore, since the front end portion 61 of
the scraper 23 does not contact the outer peripheral sur-
face 25a of the drum 25, the following advantages are
produced:

(1) loss of the liquid to be processed is reduced;
(2) the outer peripheral surface 25a of the drum 25
is less damaged; and

(3) the scraper 23 is less worn.

[0049] |If the front end portion 61 of the scraper 23
comes into intimate contact with the outer peripheral sur-
face 25a of the drum 25, wearing-off based on a friction
between the scraper 23 and the drum 25 is caused. In
particular, when a coolant used for grinding machining
is filtered, the coolant may contain not only magnetic par-
ticles 81a, but also nonmetal or nonmagnetic metal such
as a minute abrasive grain which has detached from a
grindstone. The abrasive grain may be stuck between
the front end portion 61 of the scraper 23 and the outer
peripheral surface 25a of the drum 25, and both the
scraper 23 and drum 25 may be worn off or damaged.
[0050] If the scraper 23 is worn off or damaged, the
sludge 81 may not be effectively scraped off. If the outer
peripheral surface 25a of the drum 25 is worn off or dam-
aged, the squeeze efficiency of the squeeze roll 22 is
reduced, with the result that loss of the liquid to be proc-
essed is increased.

[0051] Since the scrapper 23 faces the drum 25 in the
contactless manner in the present embodiment, the pos-
sibility of causing the above problem is reduced. Namely,
the use of the scraper 23 according to the present em-
bodiment supresses loss of the liquid to be processed
without mechanical upgrading, such as hardening the
surface of the magnetic drum, hardening the rubber of
the squeeze roll, or hardening the squeeze roll adjust-
ment spring.

[0052] Since the separator 1 comprises the guard plate
71 which extends from below the scraper 23 along the
outer peripheral surface 25a of the drum 25 to the bottom
portion of the drum 25 and further extends into the liquid
passage portion 21, and gap Ta influenced by the mag-
netic field of the magnet 26 is formed between the guard
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plate 71 and the outer peripheral surface 25a of the drum
25, the magnetic particles 81awhich have detached from
the drum 25 below the scraper 23 can be guided by the
guard plate 71 to the magnetic field region 41 of the drum
25ingap T, and the magnetic particles 81a are prevented
from being mixed into the filtered coolant.

[0053] In particular, since the coolant in the liquid pas-
sage portion 21 flows in a direction departing from the
drum 25 in an area below the scraper 23 in the present
embodiment, the magnetic particles 81a which have de-
tached from the outer peripheral surface 25a of the drum
25 may flow in the direction departing from the drum 25
if the guard plate 71 is not provided. With the guard plate
71, the magnetic particles 81a do not follow the above-
described flow of the coolant, and can be guided to the
magnetic field region 41 of the drum 25.

[0054] The magnetseparatoraccording toone embod-
iment of the present invention has been described so far,
but the present invention is not limited to this embodi-
ment.

Industrial Applicability

[0055] The magnet separator of the present invention
can purify various coolants. The magnet separator ac-
cording to the present invention can also be used for
filtering a water-soluble coolant. It is to be understood,
in carrying out the presentinvention, thatthe components
of the magnet separator, such as the scraper, drum and
magnet, may be embodied in suitably modified forms.

Claims
1. A magnet separator (1), comprising:

a separator main body (2) comprising a liquid
storage part (11) configured to store a liquid to
be processed containing magnetic particles;
and

a magnet drum mechanism (3) provided in the
separator main body (2), wherein

the magnet drum mechanism (3) comprises:

a cylindrical drum (25) which is configured
to rotate around a horizontal axis and com-
prises an upper portion (32) configured to
be exposed above a surface of the liquid;
a magnet (26) provided inside of the drum
(25), facing an inner peripheral surface
(25b) of the drum (25), and fixed to the sep-
arator main body (2) in such a manner that
the magnet (26) is stationary when the drum
(25) is rotating, the magnet (26) forming a
magnetic field region (41) configured to ad-
sorb the magnetic particles in a circumfer-
entially partial range of an outer peripheral
surface (25a) of the drum (25);
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a liquid passage portion (21) which is
formed on a bottom side of the outer periph-
eral surface (25a) of the drum (25) and
through which the liquid is allowed to pass;
and

a scraper (23) provided in a nonmagnetic
field region (42) formed on the upper portion
(32) of the drum (25) at a position separated
from the magnetic field region (41) in the
circumferential direction, the scraper (23)
being configured to guide the magnetic par-
ticles adsorbed onto the outer peripheral
surface (25a) of the drum (25) to an outside
of the separator main body (2) in the non-
magnetic field region (42), and

the scraper (23) comprises a front end por-
tion (61) which faces the outer peripheral
surface (25a) of the drum (25) in a contact-
less manner along an axial direction of the
drum (25), and a gap (8) is formed between
the front end portion (61) and the outer pe-
ripheral surface (25a) of the drum (25),
characterized in that the scraper (23) fac-
es an upward area of the outer peripheral
surface (25a) of the drum (25) from an ob-
liquely lower side, the upward area being
located at a position having passed a top
portion of the drum (25) in a rotation direc-
tion of the drum (25).

The magnet separator (1) of Claim 1, further com-
prising a guard plate (71) which extends from below
the scraper (23) along the outer peripheral surface
(25a) of the drum (25) to a bottom portion (73) of the
drum (25), wherein

the liquid passage portion (21) is formed into a cir-
cular-arc shape along the magnetic field region (41)
of the outer peripheral surface (25a) of the drum (25),
and

a part of the guard plate (71) is inserted into an inside
of the liquid passage portion (21), and a gap (Ta)
influenced by a magnetic field of the magnet (26) is
formed between the guard plate (71) and the outer
peripheral surface (25a) of the drum (25) in the inside
of the liquid passage (21), and the guard plate (71)
is configured to guide magnetic particles detached
from the drum (25) below the scraper (23) to the mag-
netic field region (41) in the gap (Ta).

The magnetic separator (1) of Claim 1, further com-
prising a guard plate (71) which extends from below
the scraper (23) to a bottom portion (73) of the drum
(25), wherein

the guard plate (71) extends from a position facing
the nonmagnetic field region (42) of the drum (25)
below the scraper (23), to a position facing the mag-
netic field region (41) of the drum (25) in an inside
of the liquid passage portion (21).
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Patentanspriiche

1.

Magnetabscheider (1), welcher Folgendes aufweist:

einen Abscheiderhauptkdrper (2), der einen
Flussigkeitsspeicherteil (11) aufweist, der dafiir
vorgesehen ist, eine zu verarbeitende Flussig-
keit zu speichern, die magnetische Partikel be-
inhaltet; und

einen Magnettrommelmechanismus (3),der in
dem Abscheiderhauptkorper (2) vorgesehenist,
wobei

der Magnettrommelmechanismus (3) Folgen-
des aufweist:

eine zylindrische Trommel (25), die daflr
vorgesehen ist, um eine horizontale Achse
zu rotieren und die einen oberen Bereich
(32) aufweist, der dafiir vorgesehen ist,
oberhalb einer Oberflache der Flussigkeit
freiliegend bzw. zuganglich zu sein;

einen Magneten (26), der innerhalb der
Trommel (25) vorgesehen ist, der einer in-
neren Umfangsflache (25b) der Trommel
(25) zugerichtetistund derandem Abschei-
derhauptkorper (2) auf eine solche Art und
Weise angebrachtist, dass der Magnet (26)
stationar ist, wenn die Trommel (25) rotiert,
wobei der Magnet (26) einen Magnetfeld-
bereich (41) bildet, der daflir vorgesehen
ist, die magnetischen Partikel in einem um-
laufenden Teilbereich einer duReren Um-
fangsflache (25a) der Trommel (25) zu ad-
sorbieren;

einen Flussigkeitsdurchstrombereich (21),
der auf einer Unterseite der dulReren Um-
fangsflache (25a) der Trommel (25) gebil-
det ist und durch welche es der Flussigkeit
ermoglicht ist, durchzustrémen; und

einen Schaber (23), der in einem nichtma-
gnetischen Feldbereich (42) vorgesehen
ist, der auf dem oberen Bereich (32) der
Trommel (25) an einer Position gebildet ist,
die von dem magnetischen Feldbereich
(41) in der Umfangsrichtung getrennt ist,
wobei der Schaber (23) daflr vorgesehen
ist, die auf der auReren Umfangsflache
(25a) der Trommel (25) absorbierten mag-
netischen Partikel zu einer AuRenseite des
Abscheiderhauptkorpers (2) in dem nicht
magnetischen Feldbereich (42) zu leiten,
und

der Schaber (23) weist einen vorderen End-
bereich (61) auf, welcher der duReren Um-
fangsflache (25a) der Trommel (25) in einer
berthrungslosen Art und Weise entlang ei-
ner Axialrichtung der Trommel (25) zuge-
richtet ist, wobei ein Spalt (S) zwischendem
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vorderen Endbereich (61) und der &uReren
Umfangsflache (25a) der Trommel (25) ge-
bildet ist,

dadurch gekennzeichnet, dass

der Schaber (23) einem ansteigenden bzw.
aufwarts gerichteten Bereich der dulReren
Umfangsflache (25a) der Trommel (25) von
einer geneigten unteren Seite zugerichtet
ist, wobei der aufwarts gerichtete Bereich
an einer Position angeordnet ist, die einen
oberen Bereich der Trommel (25) in einer
Rotationsrichtung der Trommel (25) pas-
siert hat.

Magnetabscheider (1) nach Anspruch 1, welcher
des Weiteren eine Schutzplatte (71) aufweist, die
sich von unterhalb des Schabers (23) entlang der
auleren Umfangsflache (25a) der Trommel (25) zu
einem unteren Bereich (73) der Trommel (25) er-
streckt, wobei

der Flussigkeitsdurchstrombereich (21) in einer
Kreisbogenform entlang des magnetischen Feldbe-
reichs (41) der auReren Umfangsflache (25a) der
Trommel (25) gebildet ist, und

ein Teil der Schutzplatte (71) in eine Innenseite des
Flussigkeitsdurchstrombereichs (21) eingeflhrt ist
und ein Spalt(Ta), der von einem magnetischen Feld
des Magnets (26) beeinflusst ist, zwischen der
Schutzplatte (71) und der duBeren Umfangsflache
(25a) der Trommel (25) in der Innenseite des Flis-
sigkeitsdurchstrombereichs (21) gebildet ist, und
wobei die Schutzplatte (71) daflir vorgesehen ist,
von der Trommel (25) abgeloste magnetische Par-
tikel unterhalb des Schabers (23) zu dem magneti-
schen Feldbereich (41) in den Spalt (Ta) zu leiten.

Magnetabscheider (1) nach Anspruch 1, welcher
des Weiteren eine Schutzplatte (71) aufweist, die
sich von unterhalb des Schabers (23) zu einem un-
teren Bereich (73) der Trommel (25) erstreckt, wobei
die Schutzplatte (71) sich von einer Position, diedem
nichtmagnetischen Feldbereich (42) der Trommel
(25) unterhalb des Schabers (23) zugerichtet ist, zu
einer Position erstreckt, welche dem magnetischen
Feldbereich (41) der Trommel (25) in einer Innen-
seite des Flussigkeitsdurchstrémbereichs (21) zu-
gerichtet ist.

Revendications

Séparateur magnétique (1), comprenant :

un corps principal de séparateur (2) comprenant
une partie de stockage de liquide (11) configu-
rée pour stocker un liquide a traiter contenant
des particules magnétiques ; et

un mécanisme a tambour a aimant (3) prévu
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dans le corps principal de séparateur (2), ou
le mécanisme a tambour a aimant (3)
comprend :

un tambour cylindrique (25) qui est configu-
ré pour tourner autour d’'un axe horizontal
etcomprend une partie supérieure (32) con-
figurée pour étre exposée au-dessus d’une
surface du liquide ;

un aimant(26) prévu al'intérieurdu tambour
(25), faisant face a une surface périphéri-
que intérieure (25b) du tambour (25) et fixé
au corps principal de séparateur (2) de sorte
que 'aimant (26) soitfixe lorsque le tambour
(25) tourne, I'aimant (26) formant une ré-
gion de champ magnétique (41) configurée
pour adsorber les particules magnétiques
dans une plage partielle circonférentielle
d’une surface périphérique extérieure (25a)
du tambour (25) ;

une partie de passage de liquide (21) qui
est formée sur un cété de fond de la surface
périphérique extérieure (25a) du tambour
(25) et a travers laquelle le liquide est auto-
risé a passer ; et

un racleur (23) prévu dans une région de
champ non-magnétique (42) formée sur la
partie supérieure (32) dutambour (25) aune
position séparée de la région de champ ma-
gnétique (41) dans la direction circonféren-
tielle, le racleur (23) étant configuré pour
guider les particules magnétiques adsor-
bées sur la surface périphérique extérieure
(25a) du tambour (25) a I'extérieur du corps
principal de séparateur (2) dans la région
de champ non-magnétique (42), et

le racleur (23) comprend une partie d’extré-
mité avant (61) qui fait face a la surface pé-
riphérique extérieure (25a) du tambour (25)
d’une maniére sans contact le long d’une
direction axiale du tambour (25) et un es-
pace (S) est formé entre la partie d’extrémi-
té avant (61) et la surface périphérique ex-
térieure (25a) du tambour (25),
caractérisé en ce que le racleur (23) fait
face a une zone vers le haut de la surface
périphérique extérieure (25a) du tambour
(25) a partir d’un coté obliquement inférieur,
la zone vers le haut étant située a une po-
sition ayant passé une partie supérieure du
tambour (25) dans une direction de rotation
du tambour (25).

Séparateur magnétique (1) de la revendication 1,
comprenant en outre une plague de protection (71)
qui s’étend depuis le dessous duracleur (23) le long
de la surface périphérique extérieure (25a) du tam-
bour (25) jusqu’a une partie de fond (73) du tambour
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(25), ou

la partie de passage de liquide (21) se présente sous
la forme d’un arc circulaire le long de la région de
champ magnétique (41) de la surface périphérique
extérieure (25a) du tambour (25), et

une partie de la plaque de protection (71) estinsérée
a l'intérieur de la partie de passage de liquide (21)
et un espace (Ta) influencé par un champ magnéti-
que de l'aimant (26) est formé entre la plaque de
protection (71) et la surface périphérique extérieure
(25a) du tambour (25) a l'intérieur du passage de
liquide (21) et la plaque de protection (71) est con-
figurée pour guider des particules magnétiques dé-
tachées du tambour (25) en-dessous du racleur (23)
jusqu’a la région de champ magnétique (41) dans
'espace (Ta).

Séparateur magnétique (1) de la revendication 1,
comprenant en outre une plaque de protection (71)
quis’étend depuis le dessous du racleur (23) jusqu’a
une partie de fond (73) du tambour (25), ou

la plaque de protection (71) s’étend depuis une po-
sition faisant face a la région de champ non-magné-
tique (42) du tambour (25) en-dessous du racleur
(23) jusqu’a une position faisant face a la région de
champ magnétique (41) du tambour (25) a l'intérieur
de la partie de passage de liquide (21).
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SZABADALMI IGENYPONTOK

1. Magnesas szeparator {1), amsly tartaimaz:

gy szeparstor-fGtestet (2}, amely magdban foglal egy folyadékiarold részt
{11} Ggy kialakitva, hogy olyan kezelendd folyadékot tarolion, amely méagnesss
részecskekel tartalmasz; és

gy magnesdab-szerkezatel (3} a seepardior-fitastbe (2} beszersive, amealy

magnssdob-azerkezat (3) tarislmax

egy hengerss dobol (25), amely Ggy van kialakitva, hogy sgy vizssintes
tengsly kGl forogion, és magaban foglal egy Telsd részt (32} Ugy kialakitva, hogy a
folyadék felszine feletl szabadon alfjon;

gy magnest (28} a dob (25) belssjében beszargive, amely a dob {25) belsd
periferialis fellilete (38h) fold ndz, és oly mobdon van rdgeitve g szepardtor-fStasthes
{2}, hogy @ magnes {28} helvben marad, amikor a dob {25) forog, 8 magnes {28)
magneses srdtér zénat (41) hoz lelre Ggy kialakitva, hogy 8 magneses részeoskeéket
a dob (38) kilsd periferialis feliistének (25a) egy kerliell résziartomanyaban
adszorbedla;

egy folvadék-Stvezstd részt (21), amely a dob (258} kllsd perifendlis
fellistének (253} alsd oldaldn van Rialakitva, és amelyen 3 Tolyadék 3t tud haladni;
88

egy kapardt (23) egy. & dob (28) felsd részén (32}, kerGlel rdnyban a
magnesss erolér 26ndtdl (41) elkiiidnitalt helyen letrehozoll nemmagnases srditér
zondban (42} rendelkezdsre bocsstva, amely kapard (43} dgy van Kialakitva, hogy a
dob (25} kiilsd periferidlis Telliletérs (282) adszorbadiddolt magneses részacskdket a
szeparator-fdtest (2) kilss oldaldra, 3 nemmadgneses srdier zénaba (42) veresse, és

a Kapard {23) magaban foglal egy olisd végrésst (81), amely a dob (25
tangelyiranya mentén drintkezés nalkil néz a dob (33} kitlsd periferialis Teltiste (25a)
folé, &5 egy €8 (§) van kialakitva az «llisd végrész (B81) és a dob (28) killss
parifendls felllets (25a) kG208,

azzal jellameasve, hogy a kapard {23) a dob {35} kiilsd periferialis feliistének
{25a) egy font 1&vd leriliete folé néz egy rézsttosan alsd oldalrdl, amely fant Evd
terilet 8 dob (25) forgasi rdnydban a dob (25) leglelsd része utdni helven



helyezkedik ol

& Az 1 igénypont szerindl mégneses szeparator (1}, amely tartaimaz tovabba
egy tereiblapot (71}, amely a kapard (23} ald! a dob {(25) klist periferialis feliilate
{(25a) mentén a dob (25} alsG részéig (73] terjsd, ahol

a folyadék-atverstd rdsz (21) kirly formajira van alakitva a dob (28) kilsd
perifarialis fnliietdnek (25a) @ magneses erfiér zdnaja {41) mentén, &

a terelblap (71) egy része be van dleszive a folysdék-dtvezetd rész (21)
belsejébe, a tersldlap (71} és a dob kiilsd periferialis felidlate (25a) kziY, a folyadék-
atveretd rész (21} belsejdben agy rés {Ta) van kialakitva, amelyre hat & magnes (28}
midgnases erdlere, fovabba a tereldlap (71} tgy van kialakitva, hogy a dobrdl {258} 8
kapard (23} alall levalt mégneses részecskéket a magneses ordtér zéndhos {41} a
réshe {Ta)} vezesse.

3. Az 1 igénypont szerintl magnases sxepardtor (1), amely tartalmaz tovabba
agy tereldlapot (71), amely a kapard {23} aldl a dob (25) alsd részéig (73) terjed, ahot

a tereitlap (71) egy, a kapard (23} alalt 16véd, a dob (25) nemmagnases erdtér
zéndja {42 feld néed helyld! egy. o folyadék-atvezetd rész (21} belsaidéban v, a
dob (28} magneseas erér zonadja (41} felé nezd helyig tarjed.

(A meghataimazotl)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

