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Claim

1. Electromagnetic actuator device, in particular

the selection of the needles in knitting machines,

comprising at least one winding in a support structure

made

made

from a ferromagnetic material, and an armature also

from a ferromagnetic material, hinged onto the

structure, and subject to the action of the magnetic

field generated by said at least one winding in order to

be moved between two angular positions, with the armature

being engageable with a member to be actuated, such as,

in

particular, a selection Lever, or the like,

characterized in that two windings are provided, which

are

positioned on opposite sides relatively to the

armature, and that the armature, hinged at one of iJts

ends, which 1is opposite to the end which is ~engageable

with

the member to be actuated, according to an axis

substantiatly perpenuicular to the axis of the windings,

has

a configuration with two transversal portions
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protruding from opposite sides,

the interior of the windings.

and penetrating
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“"ELECTROMAGNETIC ACTUATOR DEVICE, 1IN PARTICULAR FOR THE
SELECTION OF THE NEEDLES ON A KNITTING MACHINE"

The present invention relates to an electromagnetic
actuator device, in particular for the selection of the
needles in a knitting machine.

Devices for the selection of the needles in knitting

machines are known, which comprise a plurality of needle

selection Llevers positioned superimposed to one another -

on a plurality of levels, and selectively swinging around

respective parallel, horizontal axes between a resting

position, in which position an end of the same Levers is
at an intermediate level between Levels of selection
butts of needle selection members, and does not interfere
with them; and a working position, in which such an end
is at the lLevel of a corresponding Level'of needle butts,
and engages the selection butts of said Level by pushing
the relevant selection members into a non-working track,
in which they do not lead the corresponding needles to
generate the Loop.

The orientation of the selection lLevers is generally
carried out by means of electromagnetic actuators, each
of which is associated to a respective selection levar,
and is selectively excited according to a pre-established
program of needle selection.

The actuators may act on the respective selection

Levers _either directly, or through relevant armatures,

the swinging movement of which is transmitted to the

Levers by means of a geometrical coupling between one end
of the armature, and one end of the relevant needle-
selection rocker lever, e.g., as disclosed in U.K. patent

application N. 2,008,157.
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These electromagnetic-control selection devices show
the advantage that the type of selection can be —rapidly
modified - by simply changing the sequence of the <control
impulses sent to the various electromagnets by an
electronic equipment, which can be programmed from time
to time according to the desired sequence.

However, the electromagnetic actuators, which are

necessary in a number equal to the number of the

selection Levers, involve problems of dimensions,
because, owing to power -reaons, the size of the
electromagnets cannot be reduced under <certain Limits,
otherways the action of magnetic attraction will  be
insufficient for the intended purposes.

The higher and higher speeds of the knitting
machines require higher and higher actuation speeds, and,
consequently, the moving masses and the frictions to be
more and more reduced. The high number of osc¢illations of
the moving members involves continuous impact stresses,
and hence a considerable wear of the relevant members,
with a Loss of precision.

In case a fault occurs to one of the actuators, the
operation of replacement of it is mostly complex and
difficult, and hence Long, with times of inactivity of
the selection device, and of the relevant knitting
machine, wWwhich result in increases in the . production
costs. |

The present invention aims at providing a solution
for the above <cited problems, by means of an
electromagetic actuator device which has small overall
dimensions, | performs an extremely fast and precise

action, and is easy to be installed and/or replaced, and
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is capable of operating for long time perjods without
incurring wear problems.

Such an electromagnetic actuator device, in
particutar for the selection of the needles in knittﬁng
machines, comprises at least one winding in a support
structure made from a ferromagnetic material and a mobile

armature, also made from a ferromagnetic material, hinged

onto the structure, and subject to the action of the

magnetic field generated by said at least one winding in
order to be moved between two angular positions, with the
armature being engageable with a member to be actuated,
such as a selection lever, or the like, characterized in
that two windings are provided, positioned on opposite
sides relatively to the armature, and that the armature,
hinged at one oY its ends, which is opposite to the end
which is engageable with the member to be actuated,
according to an axis substantially perpendicular to the
axis of the windings, has a <configuration Wwith two
transversal portions protruding from opposite sides, and
penetrating inside the interior of the windings.

Advantageously, the armature can be ~given a
substantially cross-Like shape. The support structure can
be formed by tw: parts connected to each other with
possibility of 'separation, and with each one of said
parts being given a configuration suitable for housing a
winding, with the plane along which said parts are
connected to each other being substantially perpendijcular
to the axis of the windings. '

Such a kind of actuator device has a compact

structure, with not very Llarge overall dimensions,

capable of generating an efficacious action of attraction
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of the armature thanks to the portions thereof which
penretrate inside the interior of the windings. This
configuration makes it possible the overall dimensions to
be decreased, and the available room to be advantageously
exploited. The <configuration of the structure as two
parts which are connected to each other with possibility

of separation, and wherein each one of them houses one

winding, facilitates the operations of dismantling and, -

if necessary, of replacement of the parts. The
positioning of two windings on opposite sides relatively
to the armature makes it possible a same action to be
performed on the armature in both moving directions, and
a same stability to be zchieved of the position of both
armature stroke Limits.

Further details of the finding will be better
understood from the following disclosure, made by
referring to the hereto attached drawings, wherein:

Figure 1 shows a sectional view according to path I-
I of Figure 2, through an actuator device according to
the present 1invention, which is a part of a needle
selection device of a knitting machine of circular type;

Figure 2 is a partially sectional, top view of the
selection device, wherein a plurality of such actuator
devices are shown;

Figure 3 shows an exploded perspective view of an
actuator according to the present invention, operating on
a needle selection Lever of the selection device;

Figure 4 shows a detail, on a larger scale, of the
mutually engaged ends of the armature and of the
selection Llever.

Referring to the above figures, an electromagnetic
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actuator device 1 according to the present invention, in
the depicted exemplifying form of practical embodiment,
comprises a support structure 2 made from a ferromagnetic
material, in which two windings 3, 4 are provided, and an
armature 5 is provided as well, which is made from a
ferromagnetic material, is- hinged onto the support

structure 2 at 6, according to an axis substantially

perpendicular to the axis of the windings 3, 4, and is so -

positioned, as to be subject to the action of the
magnetic field generated by either one of both windings
3, 4, in order to swing to the one, or to the other one,
of two angular positions defined by suitable stop
surfaces.

Taking into consideration the particular case of an
actuator device 1 applied to a knitting machine with a
needle cylinder 7 and needle selection members 8, e.g.,
needle selectors wWwith butts 9 positioned inside  the
grooves 10 provided on the cylinder 7, =each actuator 1
with its relevant armature 5 is associated, in a known
way, to a selection Lever 11, hinged according to a
horizontal axis 12, and capable of assuming two angular
positions as a consequence of its engagement with the
relevant armature 5. Each lever 11 is provided with a
relevant engagement portion 13 in order to engage the
butts 9 when the lever 11 is in jits operating  position,
in. which the engagement portion 13 is at the same Lleve!
as of the butts 9 of a certain Llevel (i.e., such a
position as shown for the middlLe Lever 11 of Figure 1),
and pushes the selection members 8, in a known way,
towards the bottom of the relevant grooves 10, so that

they do not bring the relevant needles to their working
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position. When, on the contrary, the Lever 11 is moved
into its non-operating position, 1Jjts engagement pértion
13 comes to be at an intermediate Level between two
adjacent Levels of butts 9, and does not <come into
engagement with any butts (i.e., such a position as shown
for the other Levers 11 of Figure 1), so that the
relevant needle selectors 8 bring the corresponding
needles to form the Loop, in a per_se known way.

The selection Levers 11, positioned superimposed to
one another, 1in a number equal to the Levels of butts 9,
as well as the relevant actuators 1 are borne by a
support 14 fastened to the stationary portion of the
knitting machine. The Levers 11, hinged onto side
shoulders 15 of the support 14, are advantageously
extended in the direction of the hinging axis 12, so as
to make it possible the various actuators 1 to be installed
in a staggered arrangement, owing to reasons of overall
dimensions, with the various levers 11 being kept equal
to one another, as shown in Figures 1 and 2.

In the exemplifying form of practical embodiment
herein depicted for exemplifying purposes, ths Llevsrs 11
have an open central portion 16, and two end portions 17,
which definine the seats for the hinging pivot 12. In any
cases, for the purposes of the present finding, the shape
of the levers 11 is not essential.

Each Lever 11 is engaged, at its end opposita to the
working end provided with the engagement portion 13, by a
substantially fork-shaped end 18 of the armature 5 of the
relevant actuator 1. Advantageously,. the surfaces of
mutual engagement of the lever 11 and of the armature 5

are given the shape on an involute, i.e., as of the
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cooperating  surfaces of two teeth of two cylindrical,
straight-tooth gear wheels, so as to ensure the absence
of any slippings during their relative movement. In this
connection, it is also possible to use properly selected
materials for the parts under mutual contact; in
particular the fork-shaped end 18 of the armature 5 could

be a part made from a wear-resistant, self-lubricating

plastic material moulded on the body of the armature 5, °

as shown, and the lever could be made from a Light metal

“alloy, or from a very rigid plastic material, in

particular of fiberglass-reinforced, carbon-fibre-
reinforced polyamide material. In this way, wWwith the
involute-shaped outline, and the wear-resistant materiat
used, a Llong useful Life, as well as a high operating
precision is ensured over time.

Each actuator 1 has dits two windings 3 and 4
positioned on opposite sides relatively to the armature 5
and this latter, which is hinged at the end opposite to
the end engageable with the selection lLever 11 - or uith
any other members to be actuated -, is given a Llong
éhape, with tWwo transversal portions 19 and 20,
protruding from opposite sides, and penetrating the
interior of both windings 3, 4. In particular, the two
portions 19 and 20 can be aligned to each other, so that
the armature comes to have a substantially cross-shaped

configuration, as shown in the figures, with the windings

3, 4 being coaxial to each other. The armature5 s

advantageously made from iron with a Low coercive power.
The support structure 2 s formed by two parts 21
and 22, which <can be connected to each other with the

possibility of being separated, with each one of them
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housing a respective winding 3, 4. Both parts 21 and 22

are provided with one or more juncture planes positioned

substantially perpendicularly to the axes of the windings
3, 4, and are fastened to each other by means of.a screw
23. In order to fasten the whole structure to the support
14, a screw 24 is provided, which is screwed down inside

a screw-threaded bore provided in the part 21. In this

way, the assemblage of the actuators 1, as well as the

possible replacement thereof, 1is facilitated. Both parts
21 and 22 can be made from Low-coercive-power iron.

As it results in particular from Figure 3, each part
21, 22 1is provided with a seat 25, 25, of a generally
parallelepipedon-shaped configuration, with a central
protruding portion 27, 28; said protruding portions
extend towards each other 1in the direction of the
transversal portions 19, 20 of the armature, and define
the cores of the windings 3, 4. The same windings have
the shape of substantially parallelepipedon blocks, which
can be installed inside the seats 25, 25, inside which
they are retained by the geometrical engagement of  the
protruding portions 27, 28 inside the central opening 29 of
the windings 3, 4. A hollow 30 provided in the part 21
acts as the female element in order to align the
underlying . part 22, the thickess of which is slightly
smaller than of the part 21.

At  the side from which the armature 5 comes out,
both pafts 21 and 22 of the support structure 2 are
provided with respective appendices 31, 32, opposite to
each other, and each defining a central opening 33, 34,
in order to allow the swinging movement of the armature 5

to take place. These appendices, positioned adjacent to

R
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the respective windings 3, 4. are a part of the magnetic
Loop, ~and ensure, wWwith a minimum air gap, a particulartly
high magnetic flux in the magnetic Lloop, with an
efficacious action of the armature 5, also thanks to the
penetration of said portions 19, 20

inside the interior of the windings 3, 4.

The armature 5 is hinged onto the part 21, which is
provided with a seat 35 for the relevant end of the -
armature 5, and bores 36 in order to house the pivot 6.
Advantageously, on the end of the armature 5, a sleeve 37
of a wear-resistant, self-lubricating plastic material
can be moulded, 1in order to reduce the friction, and
increase the useful Life of the concerned surfaces.

At it results from the drawings, the overall
dimensions of the actuator 1 are very small, thanks to
the efficacious exploitment of the spaces.

Advantageously, tne transversal portions 19 and 20
can have a distance from the pivot 6, which is shorter
than the distance thereof from the operating end of the
armature, on which the fork-shaped, needle-selection-
Lever engaging end portion 18 is provided. This same end
portion, anyway constituted by an amagnetic matasrial, may
constitute a stroke-Limit, positive-stop element for the
armature 5, coming to rest against the respective parts
of the seats 33, 34 of the appendices 31, 32 of the
structure 2, also securing, in this way, a long us=2ful
Life of the va-ious elements.

One Will understand from the above disclosure " that
an actuator according to the present finding combines a
structure having small overall dimensions, easy to be

assembled and to be installed, with a fast and reliable .
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1.

THE CLAIMS  DEFINING THE INVENTION ARE AS FOLLOWS:
).5:0:8:6:)0.0:0.0:0:3
1. Electromagnetic actuator device, in particular

for the selection of the needles in knitting machines,

~comprising at Least one winding in a support structure

made from a ferromagnetic material, and an armature also

made from a ferromagnetic material, hinged onto the

structure, and subject to the action of the magnetic

field generated by said at lLeast one winding in order to -

be moved between two angular positions, with the armature

being engageable with a member to be actuated, such as,

in particular, a selection Llever, or the Like,

characterized 1in that two w ndings are -provided, Wwhich
are positioned on opposite sides relatively to the
armature, and that the armature, hinged at one of its
ends, which 1is opposite to the end which is engageable
with the member to be actuated, according to an axis
substantially perpendicular to the axis of the windings,
has a configuration with "two transversal portions
protruding from opposite sides, and penetrating inside
the interior of the windings.

2. Device according to claim 1, <characterized in
that the armature has a substantially cross=Like shap=.

3. Device according to claim 1 or 2, characterized
in that the support structure is formed by two parts
connected to each other with possibility of separation,
and with each one of said parts being given a

configuration suitable for housing a winding, with the

plane, or planes, aLohg which said parts are connected to

each other, being substantially perpendicular to the axis
of the windings.

4. Device according to claim 1 or 3, <characterized
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in that the support structure is provided, at one of its
ends, wWith two appendices opposite to each other, and
defining a central opening for the swinging movement of
the armature to take place, with said appendices being
positioned adjacent to the windings, and being a part of
the magnetic Loop.

5. Device according to onc or more of the preceding

claims, characterized in that said windings are -

accomplished as respective blocks having a substantially
parallelepipedon shape, positioned inside respective
seats of substantjally parallelepipedon shape of said
=and Sedrs. oeun

structure, A provided “with <central, mutually opposite
protruding portions extending towards each other in
correspondence of said two portions of said armature, and
defining the cores of the windings.

6. Device according to claim 3,  <characterized in
thit one of said parts is provided with a seat for the
hinged end of said armature, which is hinged around a
pivot housed inside said one of said parts.

7. Device according to claims 2 and 6, characterized
in that said two mutually opposite portions are at a
distance from said hiﬁge bﬁvot which is shorter than
their distance from said end engageable with the member
to be actuated.

8. Device according to claims 1 and 4, c¢haracterized
in ‘that on the end of the armature opposite to the hinged
end thereof, a coating of an amagnetic, wear-resistant
materiaL is applied, which constitutes a stop element for
the armature, Limiting the - stroke thereof against
respective portions of said appendices.

9. Device according to one or more of the preceding
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13.

claims, <characterized 1in that the armature is hinged to
the ‘relevant pivot, with the interposition of a sleeve
made from an amagnetic, wear-resistant material.

10. Device according to one or more of the preceding
claims, <characterized 1in that said two windings are
placed coaxial to each other.

11. Device according to one or more of the preceding

claims, <characterized 1in that the end of said armature, -

which can be engaged with the member to be actuated, and
the member to be actuated have respective engagement
surfaces to which an involute-shaped outline is given,
Like the cooperating surfaces of two teeth of

cylindrical, straight-tooth gear wheels.

DATED this 9th Day of January, 1989.
SANTONI S.R.L.

EDWD. WATERS & SONS
PATENT ATTORNEY

50 QUEEN STREET
MELBOURNE VICTORIA 3000.
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