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CLATIMS

1. An electromagnetic actuator (1),
particularly for needle selection devices 1n
machines for knitting hosiery or the 1like, with
high gauge, comprising a main magnet (2) which has
at least two polar regions (3a, 4a; 3b, 4b) which
are side-by-side and are separated by a gap (5a;
5b), characterized in that i1t comprises two
selection electromagnets (6, 7), each provided
with at least one polar region (6a, 6b, 7a, 7b)
which is aligned with said gap (5a; b5b) and is
spaced laterally with respect to said gap (5a;
5b), the at least one polar region (6a, 6b) of a
selection electromagnet (6) of said two selection
electromagnets (6, 7) being arranged laterally on
the opposite side with respect to the at least one
polar region (7a, 7b) of the other selection
electromagnet (7) of said two selection
electromagnets (6, 7) with respect to said gap
(5a; 5b), said selection electromagnets (6, 7)
being activatable individually to generate or
cancel or reduce an attractive magnetic force at
the corresponding polar region (ba, ©6b, 7a, 7b).

2. The electromagnetic actuator (1) according
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to claim 1, characterized 1in that said selection
electromagnets (6, 7) are spaced laterally, on
mutually opposite sides, with respect to said main
magnet (2).

3. The electromagnetic actuator (1) according
to claim 1, characterized in that each one of said
selection electromagnets (6, 7) comprises a core
made of ferromagnetic material which defines, with
one of 1its ends, the at least one polar region
(6a, ©6b, 7a, 7Tb) of the selection electromagnet
(6, 7) and at least one control coil (14, 15)
which can be supplied with electric power in order
L0 generate, at said at least one polar region
(6a, ©6b, 7a, 7Tb) of the selection electromagnet
(6, 7), said attractive magnetic force.

4. The electromagnetic actuator (1) according
to claim 1, characterized in that each one of said
selection electromagnets (6, 7) comprises a
permanent magnet (10, 11), which is connected
magnetically to the corresponding at least one
polar region (6a, ob, 7a, 7o) in order to
generate, at said at least one polar region (6a,
b, 7a, 7Tb) of the selection electromagnet (6, 7),

said attractive magnetic force and at least one
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control coil (14, 15) which can be supplied with
electric power 1in order to cancel or reduce said
attractive magnetic force at said at least one
polar region (6a, ©6b, 7a, 7b) of the selection
electromagnet (6, 7).

5. The electromagnetic actuator (1) according
to one or more of the preceding claims,
characterized in that said main magnet (2)
comprises a permanent magnet (8), which is closed
in a sandwich-1like arrangement between two yokes
(9a, 9b), which define, with their ends, two pairs
of polar regions (3a, 3b; 4a, 4b), which are
separated by said gap (5a, 5b).

6. The electromagnetic actuator (1) according
to one or more of the preceding claims,
characterized in that each one of said two yokes
(9a, 9b) of the main magnet (2) 1s substantially
U-shaped with said gap (5a; 5b) formed between the
two free ends of the U-shape.

7. The electromagnetic actuator (1) according
to one or more of the preceding claims,
characterized in that said permanent magnet (8) of
the main magnet (2) is interposed between said two

yokes (9a, 9b) proximate to the connecting region
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of the two arms of the U-shape of the two yokes
(9a, 9b).

8. The electromagnetic actuator (1) according
to one or more of the preceding claims,
characterized 1n that said permanent magnet (10,
11) or said core of each selection electromagnet
(6, 7) is «closed in a sandwich-1like fashion
between two bars (l2a, 12b, 13a, 13b), which
define, with their ends, two polar regions (6a,
b, 7a, 7b) 1in alignment with each other and with
said gap (ba; b5b).

9. The electromagnetic actuator (1) according
to one or more of the preceding claims,
characterized in that said two polar regions (6a,
b, 7a, 7Tb) of each selection electromagnet (6, 7)
are aligned along a direction (le) which 1is
perpendicular to the direction of side-by-side
arrangement (17) of the at least two polar regions
(3a, 4a; 3b, 4b) of said main magnet (2).

10. The electromagnetic actuator (1) according
to one or more of the preceding claims,
characterized in that the polar regions (6a, 6b,
7a, 7Tb) of said selection electromagnets (6, 7)

are mutually aligned along a direction (16) which
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is perpendicular to said direction of side-by-side
arrangement (17).

11. The electromagnetic actuator (1) according
to one or more of the preceding claims,
characterized in that in each selection
electromagnet (6, 7) the corresponding control
coil (14, 15) 1is arranged around one of the two
bars (12a, 12b, 13a, 13b) which define said two
polar regions (6a, ob, 7a, 7o) of the
corresponding selection electromagnet (6, 7).

12. A needle selection device for machines for
knitting hosiery or the 1like, characterized in
that 1t comprises an electromagnetic actuator (1)
according to one or more of the preceding claims,
with said at least two polar regions (3a, 3b; 4a,
4b) of the main magnet (2) arranged 1in sequence
along an actuation direction (18) and selection
elements (22, 23) which can be attracted
magnetically and can move along said actuation
direction (18) with respect to said
electromagnetic actuator (1) in order to face in
sequence a first polar region (3a, 3b) of said
polar regions (3a, 3b; 4a, 4b) of the main magnets

(2), then said gap (5a; 5b) and said at least one
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polar region (6a, ©6b) of a selection electromagnet
(6) or said at least one polar region (7a, 7b) of
the other selection electromagnet (7) and then a
second polar region (4a, 4b) of said at least two
polar regions (3a, 3b, 4a, 4b) of the main magnet
(2); salid selection elements (22, 23) comprising
first selection elements (22) which are adapted to
interact with said polar regions (3a, 3b, 4a, 4b)
of said main magnet (2) and with said at least one
polar region (6a, ©6b) of a selection electromagnet
(6) and second selection elements (23) adapted to
interact with said polar regions (3a, 3b; 4a, 4b)
of said main magnet (2) and with said at least one
polar region (7a, 7b) of the other selection
electromagnet (7); said selection elements (22,
23) being movable from a first position, in which
they are kept adjacent to said polar regions (3a,
3b, 4a, 4b) of the main magnet (2) by the magnetic
attraction applied by said polar regions (3a, 3b,
4a, 4b) of the main magnet (2), to a second
position, 1in which they are spaced further from
said polar regions (3a, 3b, 4a, 4b) of said main
magnet (2) with respect to said first position;

the control coil (14, 15) of each one of said
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selection electromagnets (6, 7) Dbeing suppliable
with electric power in order to keep the selection
element (22, 23) interacting with the at least one
polar region (ba, 6b, 7a, 7b) of the corresponding
selection electromagnet (6, 7) in said first
position or to allow the passage of the selection
element (22, 23) which interacts with the at least
one polar region (6a, ob, 7a, 7o) of the
corresponding selection electromagnet (6, 7) from
said first position to said second position upon
its passage at said gap (ba; 5b) and at said at
least one polar region (6a, 6b, 7a, 7b) of the
corresponding selection electromagnet (6, 7).

13. The device according to one or more of the
preceding claims, characterized in that said first
selection elements (22) and said second selection
elements (23) are alternated along said actuation
direction (18).

14. The device according to one or more of the
preceding claims, characterized in that each one
of said selection elements (22, 23) can move, 1in
order to pass from said first position to said
second position, on a plane which is substantially

perpendicular to said actuation direction (18), by
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virtue of the action of elastic means (24).

15. The device according to one or more of the
preceding claims, characterized in that the faces
of said polar regions (3a, 3b, 6a, 6b, 7a, Tb, 4a,
4b) of the main magnet (2) and of the selection
electromagnets (6, 7) directed toward said
selection elements (22, 23) are substantially

coplanar.
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