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(54) DIRT MAGNETIC SEPARATOR FOR THERMAL PLANTS

(57) A dirt magnetic separator (1) for a fluid of a ther-
mal plant comprises two hollow bodies (2,8) superim-
posed according to a longitudinal axis X and defining
internally a separating chamber (5) and a quieting and
collecting chamber (9) provided with an inner collecting
surface (11) for ferrous and non-ferrous particles (7a, 7b)
that are removed from the fluid (F). On a side wall (3) an
inlet connection (12) for the fluid is obtained, extending
transversely to the longitudinal axis (X), near an upper
zone (13) that is further from the quieting and collecting
chamber (9). An outlet connection (14) is provided for
the fluid obtained on an upper outlet end wall (4) and
extending parallel to the longitudinal axis (X). The inner
collecting surface (11) is at a distance (Dx) from the inlet
connection (12) so as not to be affected by turbulence
and dragging actions of the fluid. Removable magnet
means (15) is arranged for attracting and retaining the
ferrous particles (7a) on the inner collecting surface (11),
far from turbulence and dragging actions of the flow (F)
of fluid. In the first hollow body (2) a guide bulkhead (17)
is obtained that extends transversely, from a zone (Z1)
near the inlet connection (12) so as to close above a part
of the separating chamber (5) bounding above a filtering
cartridge (6) housed therein, and defining a gap (18) for
evacuating the fluid to the outlet connection (14). Be-
tween the guide bulkhead (17) and the side wall (3) a
passage opening (19) is obtained, which is diametrically
opposite the inlet connection (12) and shaped to enable
the fluid to pass from the separating chamber (5) to the
evacuating gap (18).
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Description

[0001] The present invention relates to a dirt magnetic
separator, suitable for being used in a thermal plant, i.e.
in a heating and/or cooling plant in order to separate fer-
rous and non-ferrous particles from a thermal fluid circu-
lating in the aforesaid plant.
[0002] Dirt separators, of magnetic type, are known
that are installed in domestic thermal plants to remove
from the circulating fluid the inevitable particles conveyed
by the circulating fluid, and which are due to dirt present
in the plants and to corrosion, with consequent detach-
ment of rust from the pipes, radiators or other compo-
nents. Using these separators is thus important to pre-
vent the dirt particles accumulating in the delicate parts
of the plant, causing problems.
[0003] In particular, it is extremely important to provide
a magnetic separator upstream of an apparatus to be
preserved from dirt, like a domestic boiler. In this case,
it is desirable to limit to the maximum the overall dimen-
sions of the magnetic separator and ensure maximum
fitting and also operating versatility of the separator.
[0004] A first type of known separator comprises a con-
tainer, provided with an inlet and an outlet for the circu-
lating fluid in the heating plant, and bounding internally
a separating chamber inside which a magnetic bar ex-
tends longitudinally to retain only the ferrous particles.
There is thus no retaining action also for non-ferrous par-
ticles. The magnetic bar, during operation, is thus im-
mersed in and in contact with the fluid, and is fixed to the
container in a removable manner. The magnetic bar ex-
tends along almost the entire separating chamber so as
to be positioned in the middle of the zone traversed by
the fluid so as to be thus more subject to the fluid-dynamic
actions of turbulence and dragging of the fluid.
[0005] The magnetic bar, fixed to a removable cover
screwed to the container, is extracted periodically to re-
move the ferrous particles retained thereby magnetically.
[0006] Unfortunately, in order to remove the ferrous
particles adhering to the magnetic bar, it is necessary to
extract the latter by unscrewing the cover and thus open-
ing the container. Accordingly, before performing the op-
erations of removing the ferrous particles, it is necessary
to interrupt the circulation of the thermal fluid that travers-
es the separator, and this makes it necessary to fit up-
stream and downstream of the latter suitable check
valves for the fluid. Further, as said above, the aforesaid
separator is not able to retain non-ferrous particles.
[0007] Another magnetic separator, with similar draw-
backs, is disclosed in US4585553. This known separator
comprises a container with a cylindrical casing in the ver-
tical wall of which magnets are provided. The enclosure,
containing the magnets, can be removed from the wall
to enable the ferromagnetic detritus to fall onto the bottom
of the apparatus, to be evacuated by a lower tap. The
fluid enters through a horizontal inlet connection, advanc-
es downwards sliding along the surfaces that bound the
magnets, thus very near the magnets, then rises again

centrally upwards and flows out along a horizontal outlet
connection aligned on the inlet connection. As the fluid
advances very near the magnets, it is unfortunately nec-
essary to arrest the circulation of the fluid before remov-
ing the magnets and thus be able to evacuate the detritus.
Otherwise, the advancement of the fluid near the collect-
ing zone would drag with it the previously retained parti-
cles. The aligned arrangement of the outlet connection
with the diametrically opposite inlet connection further
involves unsatisfactory overall dimensions in a trans-
verse direction. Further, if it is desired to interpose the
separator between the vertical conduit protruding from
the bottom of a boiler and the delivery conduit protruding
from a wall, fitting difficulties would remain unless further
elbow connection elements were fitted, which would how-
ever further aggravate the overall dimensions.
[0008] Another magnetic separator is disclosed in
WO83/03207 that describes a device for removing fer-
romagnetic particles from a liquid. This device provides
magnets housed on a lower cup element that can be
removed to enable the detritus to be evacuated. Also in
the separator of WO83/03207 the path that is set for the
fluid has a vertical downward portion and a subsequent
coaxial vertical upward portion. Also in this case the fluid
is advanced into the bottom zone near the magnets. In
this manner, in order to proceed with evacuating the par-
ticles, unfortunately, it is necessary to stop the thermal
circuit, unscrew the lower cup and remove a closing pin
that is screwed into the discharge opening. For this rea-
son the separator, in addition to having unsatisfactory
operation, is also inconvenient in particle-evacuation op-
erations.
[0009] DE19833293C1 discloses another separator
comprising a cylindrical container made of non-ferromag-
netic material, on which are provided an inlet for the fluid,
placed tangentially on an upper zone of the wall of the
container, and an outlet located in a position adjacent to
the inlet, but in a zone lower than the inlet. In particular,
the inlet and the outlet are located in the same region
with respect to a diameter plane passing through the lon-
gitudinal axis of the container. The inlet and outlet are
thus positioned on the same side with respect to the
aforesaid diameter plane, but the outlet is obtained at a
lower height than the inlet. The device is thus configured
so that the fluid entering the container flows according
to a helical path from top to bottom. The fluid thus tends
to flow along the most peripheral zones of the container,
adopting a cycloidal shape. The ferromagnetic particles
present in the fluid, owing to the centrifugal action, tend
to reach the peripheral zones of the cavity of the contain-
er, thus touching the wall of the latter. The device is pro-
vided with an electromagnet fitted externally in a lateral
position on the wall at a height interposed between the
inlet and the outlet. The electromagnet is provided with
a coil that, when traversed by an electric current, gener-
ates a magnetic field in order to attract to itself ferromag-
netic particles conveyed by the fluid. The operating prin-
ciple of this device is thus based on the cyclonic advance-
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ment of the fluid that tends to separate the magnetic par-
ticles from the fluid by centrifugal action enabling subse-
quent attraction thereof to the side wall near the electro-
magnet.
[0010] The progressive accumulation of ferromagnetic
particles in the electromagnetic attraction zone gener-
ates an agglomerated slosh of constantly increasing di-
mensions and weight. Periodically, the electromagnet is
deactivated to stop the magnetic field, so that the ag-
glomeration of magnetic particles, no longer retained on
the wall by the electromagnetic attraction force, is free
to descend by gravity to the bottom of the container to
be evacuated through a suitable discharge opening.
[0011] The cyclonic operating principle of the aforesaid
device implies that the fluid has to enter tangentially into
the container to be able to advance in cyclone mode.
This requires the container to have width dimensions that
are significantly greater than the inlet and outlet sections
for the fluid and this disadvantageously entails clear over-
all dimensions that are not always compatible with the
fitting needs in heating circuits. It is for this reason that
the device disclosed in DE19833293C1 is hardly suitable
for being fitted along a conduit traversed by the main flow
of the fluid of a heating circuit. Further, as the separating
and attracting action of the magnetic particles takes place
in a zone, interposed between the inlet and the outlet, i.
e. directly on the main path of the fluid, a reduction of the
fluid in the container is required to prevent the fluid dy-
namic action of the fluid dragging with it the particles,
tearing the particles away from the magnetic field, and
this entails a disadvantageous reduction of the flowrate
of the circulating fluid. In addition, the evacuation of the
ferromagnetic particles can occur by interrupting the
electromagnetic field and only once the particles have
formed a considerable agglomeration particles. On the
contrary, it would be necessary to stop the circuit, other-
wise, once the electromagnetic field had been removed,
the current of the fluid would drag with it the particles that
were no longer retained by the magnetic force.
[0012] In order to overcome the drawbacks and limits
discussed above, this owner has proposed a magnetic
separator, the object of EP2614893, which comprises a
separating chamber for the ferrous and non-ferrous par-
ticles, a quieting and collecting chamber placed below
and magnets removably embedded in the bottom wall of
the body of the separator. The separator comprises an
inlet and an outlet that extend orthogonally to the longi-
tudinal axis, i.e. both extend horizontally, and on sides
that are diametrically opposite the aforesaid longitudinal
axis. The inlet and the outlet, placed on side zones of the
separating chamber that are diametrically opposite one
another, force the fluid to traverse the cartridge contained
in the separating chamber.
[0013] Although this magnetic separator proves to be
highly effective in the action of filtering and separating
the particles, and is a general improvement on the afore-
said separators, there is still room for further improve-
ment. In particular, in the specific fitting configurations

between the lower vertical conduit of a boiler, and a hor-
izontal conduit protruding from a wall, this magnetic sep-
arator requires the use of additional elbow connection
elements to the detriment of the overall dimensions. Fur-
ther, it should be noted that in all the separators with inlet
and outlet protruding horizontally and laterally from the
separating chamber, an accumulation of air bubbles oc-
curs that tend to rise and gather in the highest internal
zone of the separating chambers, and accordingly it is
necessary to provide a cover above that is periodically
unscrewable or an air-bleeding valve, this complicating
the system.
[0014] One object of this invention is to improve known
dirt magnetic separators and to supply a dirt magnetic
separator that is able to overcome the drawbacks men-
tioned above.
[0015] Another object is to provide a very compact dirt
magnetic separator, with great versatility in terms of both
fitting and operation, and also provided with great efficacy
in the action of separating the particles.
[0016] In particular, one object is to provide a compact
magnetic separator that is particularly suitable for being
fitted upstream of a domestic boiler.
[0017] The above is made possible by a dirt magnetic
separator according to what has been defined in claim 1.
[0018] Owing to the dirt magnetic separator according
to the invention, all the drawbacks that are inherent in
the known devices disclosed above are overcome.
[0019] In particular, a separator is obtained that is very
compact but is at the same time able to filter and retain
effectively the particles, which is easily installable and
provided with great operational versatility.
[0020] The features and advantages of this invention
will be clear from the following description and from the
attached drawings, which illustrate some embodiments
thereof by way of non-limiting example, in which:

Figure 1 is a longitudinal section view of the dirt mag-
netic separator according to the invention, in which
magnet means is visible in a condition in which it is
coupled with the seat means, and, with a dashed
line, in a condition of being uncoupled from the seat
means;
Figure 2 is a perspective view of the dirt magnetic
separator according to the invention;
Figure 3 is a side view of the dirt magnetic separator
of Figures 1 and 2.
Figure 4 is a bottom view of the dirt magnetic sepa-
rator in Figure 3;
Figure 5 is a top view of the dirt magnetic separator
in Figure 3;
Figure 6 is a side view of another embodiment of a
dirt magnetic separator according to the invention;
Figure 7 is a bottom view of the dirt magnetic sepa-
rator in Figure 6;
Figure 8 is a top view of the dirt magnetic separator
in Figure 6;
Figure 9 is a perspective and longitudinal section
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view of the dirt magnetic separator in Figure 6.

[0021] With reference to the attached Figures, a dirt
magnetic separator 1 is shown that is suitable for being
installed in circuits traversed by a fluid, in particular in a
thermal plant, such as a heating and/or cooling plant of
domestic or industrial type.
[0022] The dirt magnetic separator 1 comprises a first
hollow body 2 defining internally a separating chamber
5 for a circulating fluid in the thermal plant. The first hollow
body 2 extends along a longitudinal axis X and is bounded
laterally by a side wall 3, that extends around a longitu-
dinal axis X and, above, by an outlet end wall 4, which
is transverse to the aforesaid longitudinal axis X.
[0023] In particular, the side wall 3, which extends
around the longitudinal axis X, is cylindrical. Inside the
separating chamber 5 a filtering cartridge 6 is housed
that is arranged for obstructing and separating the ferrous
particles 7a and the non-ferrous particles 7b from the
fluid and for causing the decantation of the particles 7a,
7b downwards. In particular, the filtering cartridge 6 com-
prises elongated, bar-shaped, elements 31, which are
spaced apart from one another and are parallel to the
longitudinal axis X.
[0024] The elongated elements 31 are provided with
peripheral surfaces that are suitable for repeatedly di-
verting the flow of the fluid to cause the decantation of
the ferrous and non-ferrous particles 7a, 7b and the de-
positing to a lower zone of the separator 1.
[0025] The ferrous particles 7a and non-ferrous parti-
cles 7b which, dragged by the fluid, reach the separating
chamber 5 by entering through the inlet connection 12,
are obstructed by the filtering cartridge 6. In this manner,
whilst only the fluid is free to leave the separating cham-
ber 5, the dirt particles, owing to the obstructing action
of the filtering cartridge 6, are forced to be deposited on
the bottom of the separator 1 to be periodically evacuat-
ed.
[0026] The magnetic separator 1 comprises a second
hollow body 8, defining internally a quieting and collecting
chamber 9 suitable for receiving and storing the aforesaid
ferrous particles 7a and non-ferrous particles 7b. The
quieting and collecting chamber 9 is bounded below by
a bottom wall 10 and laterally by a bounding wall 21.
[0027] On the bottom wall 10 an inner collecting sur-
face 11 is obtained that is arranged for receiving and
storing the ferrous and non-ferrous particles 7a that, ob-
structed by said filtering cartridge 6, precipitate down-
wards through the effect of gravity and the effect of mag-
netic attraction in the case of ferromagnetic particles, ow-
ing to magnet means 15 that is removably recessed in
the bottom wall 10, and disclosed better below.
[0028] On the bottom wall 10 a discharge opening 20
is obtained for the periodical evacuation of the ferrous
and non-ferrous particles 7a, 7b. A tap 27 is provided
that is drivable to enable the particles 7a, 7b to be evac-
uated periodically. Alternatively to the tap 27 a closing
cap is provided that is removable for the periodical evac-

uation of the impurities.
[0029] The magnetic separator 1 comprises an inlet
connection 12 for the fluid, extending along an axis S that
is transverse to the longitudinal axis X.
[0030] The inlet connection 12 is obtained on the side
wall 3 near an upper zone 13 that is further from the
quieting and collecting chamber 9, such that the ad-
vancement and turbulent movement and dragging action
of the main flow F of the fluid affect substantially an upper
portion 5’ of the separating chamber 5, far from the qui-
eting and collecting chamber 9.
[0031] The magnetic separator 1 comprises an outlet
connection 14 for the fluid, obtained on the upper trans-
verse end wall 4, and projecting along an axis Y, which
is parallel to the longitudinal axis X.
[0032] The outlet connection 14 and the inlet connec-
tion 12 extend along directions that are reciprocally or-
thogonal to one another. The configuration of reciprocal
orthogonality of the outlet connection 14 and of the inlet
connection 12 is particularly useful and advantageous in
determined circuit zones of the thermal plant in which it
is necessary to install the magnetic separator 1 in a po-
sition interposed between conduits that are non-aligned
but are placed transversely to one another. In particular,
the advantage is clear that is obtained when it is neces-
sary to a connect a conduit protruding horizontally from
one wall to a further conduit that projects vertically from
the bottom of a domestic boiler.
[0033] The inlet connection 12 and outlet connection
14, in particular, comprise threaded portions for connect-
ing to respective conveying portions of the thermal plant.
[0034] The first 2 hollow body and second 8 hollow
body are in particular of substantially cylindrical shape
and are connected to one another by a threaded coupling
with interposed seal washer.
[0035] The first 2 hollow body and second 8 hollow
body are configured so that, in the coupled condition, the
quieting and collecting chamber 9 is arranged below the
separating chamber 5. The geometrical configuration of
the first 2 and second 8 hollow body is such that the inner
collecting surface 11 is at a distance Dx from the inlet
connection 12 that is such as not to be affected by tur-
bulence and dragging actions of the fluid, in substance
is sufficiently far from the main flow F of the fluid.
[0036] In other words, the geometrical configuration of
the hollow bodies 2 and 8 is such that the flow F of the
advancing fluid and the turbulent movement thereof sub-
stantially affect the upper portion of the separating cham-
ber 5, sufficiently far from the quieting and collecting
chamber 9. Owing to the significant reduction of turbu-
lence and speed of the fluid near the quieting and col-
lecting chamber 9, the decantation of the ferrous particles
7a and non-ferrous particles 7b and accumulation thereof
on the underlying collecting surface 11 are in this manner
promoted.
[0037] The magnetic separator 2 comprises magnet
means 15 engaging removably in seat means 16 ob-
tained in the bottom wall 10 for attracting and retaining
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the ferrous particles 7a conveyed by the fluid.
[0038] The magnet means 15 is arranged in a position
outside and below the quieting and collecting chamber
9 to attract the ferrous particles 7a to the inner collecting
surface 11 in a zone further from the inlet connection 12,
far from turbulence and dragging actions of the flow F of
said fluid.
[0039] The seat means in particular comprises a blind
cavity 16 that is open below to be able to house the mag-
net means 15 in a releasable manner; the blind cavity 16
extends in a direction that is parallel to the longitudinal
axis X to the inside of said quieting and collecting cham-
ber 9.
[0040] The blind cavity 16 extends inside the second
hollow body 8 such that the magnet 15, when it is housed
in the blind cavity 16, is as near as possible to the inner
collecting surface 11.
[0041] The magnetic attraction exerted by the magnet
15 promotes the fall and accumulation of the ferrous par-
ticles on the collecting surface 11 retaining the ferrous
particles firmly on the latter. The retaining action exerted
by the magnet units 15 is such as to prevent the ferrous
particles from being dragged by the fluid that flows into
the separating chamber 5.
[0042] The magnet means 15 in particular comprises
a cylindrical element 23 in which a permanent magnet
24 is contained and fixed.
[0043] The cylindrical element 23 is provided with a
threaded portion 25 that is suitable for engaging remov-
ably with a further threaded portion 26 of the blind cavity
16, and with a gripping portion 28 to permit the operation
of screwing into and unscrewing from the blind cavity 16.
[0044] Inside the first hollow body 2 a guide bulkhead
17 is obtained that extends in a direction that is transverse
to the longitudinal axis X. The guide bulkhead 17 projects
from a zone Z1 near the inlet connection 12 and extends
to the side diametrically opposite that of the inlet connec-
tion 12, so as to bound above a good part of the filtering
cartridge 6.
[0045] As will be clear from the following description,
owing to the guide bulkhead 17 a correct filtering action
is ensured whilst at the same time the transverse overall
dimensions of the separator are reduced.
[0046] The guide bulkhead 17 extends transversely,
completely inside the hollow body 2, so as to close from
above a substantial part of the separating chamber 5,
leaving a passage opening 19 defined which is diamet-
rically opposite the inlet connection 12, which is shaped
to enable the fluid to pass from the separating chamber
5 to the outlet from the separator 1.
[0047] The guide bulkhead 17 forces the fluid to
traverse the cartridge 6 to be subjected to the filtering
action, i.e. to cause impacts on the particles that force
the particles to slow and precipitate.
[0048] The guide bulkhead 17 extends parallel to the
end wall 4.
[0049] The guide bulkhead 17 is spaced away from the
outlet end wall 4 to define a gap 18 for evacuating the

fluid to the outlet connection 14. The passage opening
19, which is obtained between an edge 29 of the guide
bulkhead 17 and the side wall 3, enables the fluid to pass
from the separating chamber 5 to the aforesaid evacu-
ating gap 18 and then to the outlet connection 14.
[0050] The passage opening 19 is obtained in a man-
ner that is axially offset with respect to the outlet connec-
tion 14, on an opposite side to the inlet connection 12.
In other words, a middle axis W passing centrally through
the passage opening 19 is offset by an eccentricity dis-
tance DW with respect to the longitudinal axis X.
[0051] The guide bulkhead 17 and the passage open-
ing 19 that are thus configured have the effect of forcing
the fluid coming from the inlet connection 12 to transverse
substantially the entire transverse extent T of the filtering
cartridge 6 (to receive the slowing and obstructing action
on the particles), and have the effect of imposing on the
flow F of the fluid a reversal of direction in the advance-
ment from the separating chamber 5 to the outlet con-
nection 14 through the gap 18. In particular, the guide
bulkhead 17 and the passage opening 19 are shaped
and positioned to impose on the flow of the fluid an up-
ward turn with subsequent advancement, along the gap
18, substantially horizontally in a direction opposite the
direction of delivery into the inlet connection 12. The fluid,
when it has come near the passage opening 19, is op-
posite a portion Z2 of side wall 3 diametrically opposite
the inlet connection 12, and is forced to bend sharply
upwards to traverse the passage opening 19 and flow to
the outlet connection 14.
[0052] Most of the particles 7 are not even able to reach
near the passage opening 19 because of the obstructing
action imposed by the filtering cartridge 6 and subse-
quent precipitation downwards through the effect of the
gravity and also, in the case of ferromagnetic dirt, through
the effect of the magnetic attraction of the magnet 15.
Anyway, a possible collision, indicated by the arrow 34
in Figure 1, against the side wall 3, contrasting with the
dragging action of the fluid, stops the advancement of
the particles and forces the particles to precipitate
through the effect of gravity and the additional action of
the force of magnetic attraction in the case of ferrous
particles 7a.
[0053] Substantially, in the magnetic separator 1 that
is thus configured there are several actions that act pos-
itively on the separation of the particles:

- the filtering action performed by the filtering cartridge
6 that has the effect of obstructing and slowing the
particles conveyed by the fluid,

- a guiding and constricting action performed by the
guide bulkhead 17 that has the effect of making the
fluid traverse the entire transverse extent T (i.e. width
extent) of the filtering cartridge 6 to exploit fully the
retaining action of the cartridge 6,

- the action of diverting onto the fluid, in particular the
sharp upward turn arising from the particular geom-
etry and position of the passage opening 19, that
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opposes itself to the dragging action that the fluid
exerts on the particles;

- the action of magnetic attraction of the magnet
means 15 on the ferrous particles 7a.

[0054] The synergic combination of these effects
makes separating and depositing the particles in the qui-
eting and collecting chamber 9 extremely effective.
[0055] It should also be noted that owing to the pres-
ence of the guide bulkhead 17 that extends inside the
hollow body 2 the outlet connection 14 and inlet connec-
tion 12 can be positioned near to one another without
affecting the correct operation of the near separator 1: in
fact, the guide bulkhead 17 prevents a direct passage of
the fluid from the inlet connection 12 to the outlet con-
nection 14, instead forcing the fluid to traverse the entire
cartridge 6. This structural configuration makes possible
an advantageous general reduction of the overall dimen-
sions of the magnetic separator 1, ensuring at the same
time very great efficacy in the action of separating and
filtering the dirt. Such advantages are particularly appre-
ciated and requested for example in the context of do-
mestic thermal plants, in particular in the case of circuits
connected to boilers, in which, in addition to advanta-
geously arranging the orthogonality between the inlet
connection 12 and outlet connection 14 of the separator
1, in terms of the overall dimensions, it is also advanta-
geous to have available compact dimensions of the sep-
arator 1.
[0056] Another advantage associated with the dis-
closed orthogonal arrangement between inlet connection
12 and outlet connection 14 is due to the fact that air
bubbles are prevented from accumulating in the separa-
tor 1, the air bubbles are first dragged through the gap
18 and then upwards through the outlet connection 14.
It is thus not necessary to provide on the separator 1 a
removable cap or a bleed valve for the air or the gases
present that are trapped in the fluid circulating in the ther-
mal plant.
[0057] In the magnetic separator 1 shown in Figures 1
to 5, the outlet connection 14 extends along an outlet
axis Y that is offset with respect to the longitudinal axis
X. The outlet connection 14 projects from a zone of the
end wall 4 that is further from the passage opening 19
and nearer the inlet connection 12. This configuration
forces the fluid to follow a U-shaped outlet path that is
longer in the gap 18 to reach the outlet connection 14,
with positive fluid-dynamic effects on general operation
and on the action of separating the particles, as is shown
by experimental tests.
[0058] The blind cavity 16 that houses the magnet 15
extends in a direction that is decentralised with respect
to the longitudinal axis X and is positioned in particular
on the same side of the passage opening 19 with respect
to the longitudinal axis X. In other words, the magnet 15
is approximately axially aligned on the passage opening
19. The blind cavity 16 is thus obtained on a zone of the
bottom wall 10 which is diametrically opposite the inlet

connection 12, thus below a fraction of volume - of the
separating chamber 5 - in which the possible ferrous par-
ticles 7a have already undergone a substantial deceler-
ation and are thus more easily capturable by the action
of the field of magnetic attraction. Owing to this configu-
ration, and to the fact that the force of the field of magnetic
attraction in the volume comprised between the blind cav-
ity 16 and the passage opening 19 has great intensity,
possible ferrous particles 7a that have possibly escaped
from the slowing and precipitation action induced by the
cartridge 6 are successfully prevented from flowing
through the passage opening 19, but on the other hand
it is ensured that possible ferrous particles 7a are cap-
tured vigorously by the attractive magnetic action.
[0059] As is visible from the figures, in particular figures
1 and 9, the inner collecting surface 11 comprises a first
surface 11A transverse to the longitudinal axis X - under
which the blind cavity 16 is obtained that houses the re-
movable magnet 15, and a second transverse surface
11B that is placed at a distance from the separating
chamber 5 greater than the first surface 11A, and at which
there is the discharge opening 20 for evacuating the par-
ticles 7a, 7b. The blind cavity 16 is bounded above by
the aforesaid first transverse surface 11A and is partially
laterally bounded by the lateral bounding wall 21 of the
second hollow body 8 and partially by a cylindrical surface
22 that extends parallel to the longitudinal axis X and
connects the first collecting surface 11A to the second
collecting surface 11B. Owing to this geometrical config-
uration, when the magnet 15, is received in the seat 16
(blind cavity 16), it is as it were totally enveloped inside
the volume of the quieting and collecting chamber 9,
whilst nevertheless remaining positioned externally and
being maintained separated by the fluid from the walls
that define the seat 16. Owing to this interpenetrating
arrangement in the volume of the quieting and collecting
chamber 9, the entire surface of the magnet 15 is exploit-
ed better to obtain greater exposure of the magnet to the
circulating fluid. As already said, the inner collecting sur-
face 11 is far from the region that is most affected by the
dragging and turbulence actions induced by the fluid so
as not to disturb the particles 7a, 7b deposited on the
surface 11. This characteristic has the dual effect of im-
proving the separation and accumulation of particles and
of enabling the accumulated particles 7 to be evacuated
even during the normal operation of said thermal plant,
without thus necessarily interrupting the circulation of the
fluid in the thermal plant. With particular reference to the
ferrous particles 7a, what follows is pointed out. Unlike
other known magnetic separators, with the separator 1
according to the invention, once the magnet 15 is re-
moved to enable not only the non-ferrous particles 7b to
be discharged but also the ferrous particles 7a to be dis-
charged, the risk is eliminated that the latter, by being
without a magnetic field, are recaptured by the main flow
F of the fluid, the latter being sufficiently distant to not
have any dragging effect upon the ferrous particles 7a.
[0060] The particles that are deposited on the second
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surface 11B, being in a deeper and more distant position
from the upper zone 13 traversed by the flow F of fluid,
are more sheltered from the effect of dragging. It should
be noted, however, that owing to the magnet 15, also the
non-ferrous particles 7b that may be deposited on the
first surface 11A, whilst already being sufficiently immune
to the turbulence and dragging effects inasmuch as suf-
ficiently distant from the upper zone 13, also benefit in-
directly from the magnetic action: in fact the ferrous par-
ticles 7a and the non-ferrous particles 7b that are depos-
ited by gravity on the first inner collecting surface 11A
are arranged one on top of the other: in this manner,
ferrous particles 7a that rest on the non-ferrous particles
7b immobilise the latter on the surface 11A. In other
words, the non-ferrous particles that are interposed be-
tween the collecting surface 11A and the ferrous particles
7a, are pressed and immobilised by the latter against the
bottom wall through the force of magnetic attraction ex-
erted by the underlying magnet 15 protecting the particles
from any risk of dragging action of the fluid. In this manner
the action is improved of separating and accumulating
dirt of various types, not only of ferrous type, in the qui-
eting and collecting chamber 9.
[0061] In figures 6 to 9 another embodiment of a mag-
netic separator 1 is shown that differs from the version
that has just been disclosed by the fact that the outlet
connection 14 is not decentred with respect to the longi-
tudinal axis X but projects centrally from the outlet end
wall 4 along an axis Y that coincides with the longitudinal
axis X.
[0062] In order to remove periodically the dirt accumu-
lated in the quieting and collecting chamber 9, it is suffi-
cient to unscrew the magnet 15 from the respective seat
16, so as to stop the action of magnetic attraction on the
particles, and open the discharge tap 27 or the removable
cap: in this manner exit of a reduced quantity of fluid
drags the accumulated ferrous particles 7a and non-fer-
rous 7b particles with itself to the exterior.
[0063] Advantageously, as already specified above, as
the particles accumulated in the quieting and collecting
chamber 9 do not run the risk of being again dragged by
the circulating fluid, it is not necessary, for the periodical
evacuation of the dirt, to stop the thermal plant. It is thus
possible to perform at any desired moment, thus also
more frequently, the operation of evacuating dirt, main-
taining the thermal plant in a condition of great efficiency.
It is further superfluous to provided flow closing valves
upstream and downstream of the separator 1.
[0064] Owing to the magnetic separator 1 according
to the invention disclosed above, the set objects are suc-
cessfully achieved. In particular, a very compact mag-
netic separator 1 is provided that can be installed easily
and is particularly suitable for being fitted upstream of
domestic boilers and is at the same time provided with
great versatility and operating efficacy.
[0065] In particular, the separator 1, in addition to being
more compact than known systems, is more effective in
separating and retaining the particles owing to the par-

ticular geometrical structural conformation, with an inter-
nal guide bulkhead 17 and internal evacuating gap 18,
as disclosed above.
[0066] It is possible to configure and size the device in
the desired manner according to the particular applica-
tion for which it is intended and variations on and/or ad-
ditions to what has been disclosed and illustrated above
in the attached drawings are possible. Various elements
can be replaced by further technically equivalent ele-
ments without thereby falling outside the scope of the
invention.
[0067] Further, the materials used for the construction
of the dirt magnetic separator 1 can be chosen according
to needs provided that they are suitable for the specific
use for which they are intended.

Claims

1. Dirt magnetic separator for a thermal plant, compris-
ing:

- a first hollow body (2) defining internally a sep-
arating chamber (5) for a fluid circulating in said
thermal plant, said first hollow body (2) being
bounded laterally by a side wall (3) that extends
around a longitudinal axis (X) and, above, by an
outlet end wall (4), transverse to said longitudi-
nal axis (X),
- a filtering cartridge (6) housed in said separat-
ing chamber (5) and arranged for keeping and
separating ferrous and non-ferrous particles
(7a, 7b) from said fluid and causing the decan-
tation thereof downwards;
- a second hollow body (8), defining internally a
quieting and collecting chamber (9) bounded be-
low by a bottom wall (10) on which an inner col-
lecting surface (11) is obtained that is suitable
for receiving and storing said ferrous and non-
ferrous particles (7a, 7b) coming from said filter-
ing cartridge (6), and a discharge opening (20)
for periodical evacuation of said ferrous and
non-ferrous particles (7a, 7b),
- an inlet connection (12) for the fluid extending
transversely to the said longitudinal axis (X) and
obtained on said side wall (3) near an upper zone
(13) further from said quieting and collecting
chamber (9), such that the advancement and
turbulent movement of the main flow (F) of the
fluid substantially affect an upper portion (5’) of
said separating chamber (5), far from said qui-
eting and collecting chamber (9),
- an outlet connection (14) for the fluid obtained
on said outlet end wall (4) and extending in a
direction parallel to said longitudinal axis (X),
- said first (2) and second (8) hollow bodies being
sealingly coupled together and being shaped in
such a manner that said quieting and collecting
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chamber (9) is arranged below said separating
chamber (5), and said inner collecting surface
(11) is at a distance (DX) from said inlet connec-
tion (12) that is such as not to be affected by
fluid turbulence and dragging actions,
- magnet means (15) engaging removably in
seat means (16) obtained in said bottom wall
(10) for attracting and retaining the ferrous par-
ticles (7a) conveyed by said fluid, said magnet
means (15) being arranged in a position outside
and below said quieting and collecting chamber
(9) to attract said ferrous particles (7a) to said
inner collecting surface (11) in a zone further
from said inlet connection (12) and far from tur-
bulence and dragging actions of the flow (F) of
said fluid,
- in said first hollow body (2) a guide bulkhead
(17) being obtained that extends, from a zone
(Z1) near said inlet connection (12), transversely
to said longitudinal axis (X) to close above a part
of said separating chamber (5) and bound above
said filtering cartridge (6),
- said guide bulkhead (17) being spaced away
from said outlet end wall (4) to define a gap (18)
for evacuating the fluid to said outlet connection
(14), between said guide bulkhead (17) and said
side wall (3) a passage opening (19) being de-
fined, diametrically opposite said inlet connec-
tion (12) and shaped to enable the fluid to pass
from said separating chamber (5) to said evac-
uating gap (18).

2. Dirt magnetic separator according to claim 1, where-
in said passage opening (19) is obtained in a manner
that is axially offset with respect to said outlet con-
nection (14), on a side opposite said inlet connection
(12), said guide bulkhead (17) and said passage
opening (19) being configured for imposing on the
flow (F) of the fluid a direction reversal in the ad-
vancement from said separating chamber (5) to said
outlet connection (14).

3. Dirt magnetic separator according to claim 1 or 2,
wherein said outlet connection (14) extends along
an outlet axis (Y) that is offset with respect to said
longitudinal axis (X), said outlet connection (14) be-
ing obtained on a zone of said end wall (4) further
from said passage opening (19) and nearer said inlet
connection (12) to impose on said fluid a longer outlet
path (U) in said gap (18) to reach said outlet connec-
tion (14).

4. Dirt magnetic separator according to claim 1 or 2,
wherein said connecting opening (14) projects from
a central zone (C) of said end outlet wall (4), along
an axis that coincides with said longitudinal axis (X).

5. Dirt magnetic separator according to anyone of the

preceding claims, wherein said inlet connection (12)
and said outlet connection (14) extend along respec-
tive axes that are mutually orthogonal.

6. Dirt magnetic separator according to anyone of the
preceding claims, wherein said seat means compris-
es a blind cavity (16) open below to be able to house
in a releasable manner said magnet means (15),
wherein said blind cavity (16) extends in a direction
parallel to said longitudinal axis (X) to the inside of
said quieting and collecting chamber (9).

7. Dirt magnetic separator according to claim 6, where-
in said blind cavity (16) extends in a decentralised
direction with respect to said longitudinal axis (X) in
a zone placed on the same side of said passage
opening (19) with respect to said longitudinal axis
(X).

8. Dirt magnetic separator according to anyone of the
preceding claims, wherein said inner collection sur-
face (11) comprises a first surface (11A) transverse
to said longitudinal axis (X) below which said remov-
able magnet means (15) is positioned, and a second
transverse position (11B) placed at a distance from
said separating chamber (5) that is greater with re-
spect to said first surface (11A), on said second sur-
face (11B) said discharge opening (20) for evacuat-
ing said particles (7a, 7b) being provided.

9. Dirt magnetic separator according to claim 8, where-
in said first surface (11A) and second surface (11B)
are sufficiently distant from said upper portion (5’) of
said separating chamber (5) as not to be affected by
fluid turbulence and dragging, and in this manner
enable said particles (7a, 7b) to be evacuated
through said discharge opening (20) without neces-
sarily stopping the circulation of the fluid in said ther-
mal plant.

10. Dirt magnetic separator according to claim 8 or 9,
wherein said seat means (16) is bounded above by
said first transverse surface (11A) and is bounded
laterally partially by a lateral bounding wall (21) of
said second hollow body (8) and partially by a surface
(22) that extends parallel to said longitudinal axis (X)
and connects said first transverse surface (11A) to
said second surface (11B).

11. Dirt magnetic separator according to anyone of the
preceding claims, wherein said magnet means (15)
comprises a cylindrical element (23) in which a per-
manent magnet (24) is contained and fixed, said cy-
lindrical element (23) being provided with a threaded
portion (25) suitable for engaging removably with a
further threaded portion (26) of said seat means (16),
and of a gripping portion (28) for enabling screwing
into and unscrewing from said seat means (16).
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12. Dirt magnetic separator according to anyone of the
preceding claims, wherein said filtering cartridge (6)
housed in said separating chamber (5) comprises
mutually distanced and parallel elongated elements
(31), provided with peripheral surfaces that are suit-
able for diverting the flow of fluid repeatedly to cause
said ferrous and non-ferrous particles (7a, 7b) to be
decanted and the latter to be deposited in said qui-
eting and collecting chamber (9) on said inner col-
lection surface (11).

13. Dirt magnetic separator according to anyone of the
preceding claims, wherein said discharge outlet (20)
is provided with a removable cap or a tap (27) that
is drivable to permit periodically the evacuation of
said ferrous and non-ferrous particles (7a, 7b) from
said quieting and collecting chamber (9) once said
magnet means (15) has been removed from said
seat means (16), said tap (27) or said removable cap
being openable to release said discharge opening
(24) and to enable said particles (10) to be evacuated
also during normal operation of said heating plant.
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