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ranged for operation with AC current. A plastic casing sur-
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AC OPERATED MAGNET
BACKGROUND OF THE INVENTION

_ The present invention resides in an AC electromagnet or
solenoid applicable particularly for the actuation of hydraulic
valves. The AC electromagnet or solenoid has an armature
and a core constructed of laminated ferromagnetic material.

Conventional AC electromagnets of the preceding species
have soldered laminations or laminated sections. When ap-
plied to the operation of hydraulic valves, in which considera-
ble power requirements are involved, the soldered magnetic
construction of such magnets are subjected to severe shear
forces. As a result of this condition, such conventional mag-
nets have a relatively limited lifespan.

Accordingly, it is an object of the present invention to pro-
vide an AC operated electromagnet or solenoid with increased
lifespan or operating life. It is also an object of the present in-
vention to produce such an electromagnet of the aforemen-
tioned properties, in an economical manner.

The preceding objects of the present invention are achieved
by surrounding at least partially the armature and/or core of

_the magnet with plastic material. i

A particular advantageous embodiment of the present in-
vention results when the laminated section or unit is subdi-
vided into as least two adjacent and identical laminated sec-
tions. A plastic intermediate layer or layer of synthetic materi-
al separates the two identical sections. This construction
diminishes the required pressure to be applied for holding
together the laminations of the armature and/or the core.

" The plastic intermediate layer of the armature and/or core

is designed so that the surface of impact between the armature
and the core has damping characteristics. :
. In the design of the present invention, the laminated ele-
ments are furthermore particularly well held together through
the provision of at least one bore running vertical to the planes
of the laminated elements of the armature andfor core. An
elastic metallic member, preferably of rolled spring steel, and
in the form of a stress resisting rod is inserted into the bore and
covered or molded.over with plastic material.

SUMMARY OF THE INVENTION

An AC operated magnet in which the core member and the
armature are both of laminated iron. A plastic'casing or cover-
. ing surrounds at least partially either or both the core and the
armature which is movable relative to the core. A plastic inter-
mediate layer subdivides the armature and/or the core into at
least two identical sections, and may be approximately twice
as thick as the jacket or casing surrounding the outer rim of
the armature or core. Elastic deformable plastic elements are
inserted into the impact surfaces of the armature and/or the
core to decrease the impact effects when the armature is actu-
ated. '
The novel features which are considered as characteristic
for the invention are:set forth in particular in the appended
" claims. The invention itself, however, both as to its construc-
tion and its method of operation, together with additional ob-
jects and advantages thereof, will be best understood from the
following description of specific embodiments when read in
connection with the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is an isometric view of an actuating magnet or sole-
noid which is subdivided into laminated sections through an
intermediate plastic layer, in accordance with the present in-
_vention;’

FIG. 2 is a sectional view taken along line II-II to the arma-
ture in the actuating magnet of FIG. 1;

FIG. 3 is a sectional longitudinal view of the armature of
FIG. 1, and shows another embodiment of the actuating rod;

FIG. 4 is an isometric view of a magnetic actuator or sole-
noid without plastic intermediate layer in the laminated struc-
ture of the core; :

FIG. § is a side view of a laminate armature and corc with
inserted stress takeup rods;
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FIG. 6 is a sectional view of the armature taken along lines
VI-VIin FIG. 4;

FIG. 7 is a sectional view of an embodiment of the arma-
ture, in accordance with the present invention, and shows the
design in which only one stress takeup or supporting rod
abutting an injection molded actuating rod; ’

FIG. 7a is a sectional view of another embodiment of the ar-
mature; and

FIG. 8 is an isometric view of a core of a magnet, and shows
an embodiment for admitting two through-bolts into openings
provided in the core. .

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawing, the AC electromagnets have
laminated iron members which are covered at their exterior
with a coating of plastic or similar synthetic material. The
laminated members are centrally located upon a baseplate 10
made of plastics or synthetic material. The laminated mem-
bers are secured to the baseplate 10 by means of injection

" molded portions 11. The securing of the laminated members
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to the baseplate can also be accomplished with screws or
bolts. A core member 12 consists of laminated sheet metal
embedded in plastic material. Bores 13 on both sides of the
core run along the legs of the core, as shown in FIG. 8. These
bores are symmetrically located with respect to the central
axis of the magnet. The bores lie outside of the striking or ac-
tuating region of the armature 14. The movable armature 14
functions in conjunction with the core 12. The bores 13 are
directed along the axial direction of the magnet, and lie within
an intermediate plastic portion 15 which subdivides the -
laminated structure 16 of the core 12 into two neighboring
sections 16a and 16 b. The two laminated sections 16a and
16b are of identical design and construction. The laminated
construction of the armature 14 is separated into two identical
laminated sections 18a and 18b, through a plastic inter-
mediate layer or portion 17.

The intermediate portions 15 and 17 of the armature and
the core have a thickness substantially equal to either one of
the two respective laminated sections in the armature and the
core. Thus, the intermediate portion 15, for example, is as
thick as either the section 16a and 16b, while the intermediate
plastic portion 17 is as thick as either the section 18a or 18b.
These intermediate plastic portions 15 and 17 connect with
the neighboring surfaces of the armature and the core with
their associated laminated sections, similar to the bordering
portions 19 and 20, also made of plastic material. The inter-
mediate portions 15 and 17, in this manner, form striking or
abutting surfaces which lie in the same plane as the pole sur-
faces of the magnetic system.

An actuating rod 21 is inserted in the plastic intermediate
layers 17 of the armature 14. This actuating rod projects with
a portion 22 out of the armature and in the direction for at-
tracting the armature by the core. This portion 22 of the ac-
tuating rod 21 extends into an opening 23 provided within the
intermediate plastic layer 15 of the core 12. It is the purpose
of this extending portion 22 to actuate a hydraulic valve, not
shown. With its opposite end or portion 24, the actuating rod
21 passes through the housing of the magnetic system, not
shown, so that the valve may also be manually actuated in the
event that this becomes necessary. This construction is shown
inFIGS. 1 and 2.

FIG. 3 shows an armature with an actuating rod 21 which
has only a projecting end portion 22 for extending into the
core and the baseplate. A rubber ring 25 lies around the ac-
tuating rod 21 in the region where the rod exits from the arma-
ture. This rubber ring prevents fracture of the plastic material
as a result of small deflections of the rod or inclinations of the
rod in this particular region.

FIG. 4 illustrates an embodiment of an actuating magnet or
solenoid in which the laminated section 16 of the corc 12 is
not subdivided or separated through a plastic intermediate
layer. For the purpose of providing more complete cooling of
the laminations, recesses 26 are provided about the outer side
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.surface:s. An actuating rod 27 is held within the baseplate 10

and mounted therein so that it is longitudinally slidable. The
armature 14 has a dovetailed plastic insert 28 which strikes or
comes into contact with the actuating rod 27. The armature
has notches 29 in its longitudinal portion for the purpose of in-
creasing the cohesion of the laminations. These notches 29
run along the sides of the longitudinal portion of the armature
14, so that they are perpendicular to the planes of the lamina-
tions. The notches 29 are filled with plastic material. For
further increasing the cohesion of the laminated unit, shear

10

supporting rods 30 are provided in bores 31 perpendicular to

the layer planes of the laminations. These shear supporting
‘rods 30 are inserted into bores and are covered with plastic
material. When the armature strikes the core, the resulting
shear stresses or shear forces that arise from this action, are
largely taken up by these shear supporting rods 30. The loca-
tions and designs of these rods are shown in FIGS. 5 and 6.

FIG. 7 shows an armature design in which recesses 32 and
33 are provided in the striking portion or impact portion of the
armature which strikes or contacts the core. These recesses 32
and 33 are filled with plastic material for the purpose of in-
creasing the elastic properties of this contact portion of the ar-
mature, and to prevent damage to the relatively thin rim 19,
when the armature comes into contact with the core. Thus,
the plastic inserts 32 and 33 serve to protect the surface of the
armature when striking the core, after becoming actuated.

The armature 14, shown in FIG. 7a, is exactly like the arma-

- ture shown in FIG. 7, except that the recesses 33, filled with a
synthetic plastic material, have a shape that is different from
the recesses 32.

.The plastic material used in the design of the aforemen-
tioned embodiments are formed through injection molding
techniques, and are of nylon reinforced with- glass fibers,
known in the art as Nylafil G 10/40.

When the armature 14 becomes actuated and is attracted to
the core, in this AC magnet arrangement, the armature
becomes rapidly accelerated as a result of the varying in-

- ductance of the magnetic system, and then stnkes with high
velocity upon the core 12.

It has been found in practice that magnets in which the
laminated elements are held in place through elastic deforma-
ble plastic covering, have more resistance to shear forces than
magnets with soldered iron cores. This applies even to the
condition when the plastic surrounding the laminated sections
and elements are of relatively small quantity or mass. In plastic
covered iron cores, furthermore, the cohesion of the lamina-
tions is further improved, since the plastic penetrates through
bores 31 in the laminations or laminated sections. The lifespan
of the AC magnets, in accordance with the present invention,
is also considerably increased through the presence of the

"elastic and flexible shear supporting rods or stress rods in-.

.serted into the bores 31 and covered or molded over with
plastic. These stress takeup rods take up the shear forces
which arise in the operation of the magnet. Through subdivid-
ing the laminated unit into two or more thin laminated sec-
tions, furthermore, the required pressure for packaging the
laminated' sections becomes diminished. The plastic inter-
mediate layer as well as the plastic surrounding covering, in
addition, provides damping effects of the armature impact in
striking the core.

It will be understood that each of the elements described
above, or two or more together, may also find a useful applica-
tion in other types of constructions differing from the types
described above.

While the invention has been illustrated and described as
embodied in AC magnets, it is not intended to be limited to
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4
the details shown, since various modifications and structural
changes may be made without departing in any way from the
spirit of the present writing.

What is claimed as new and desxred to be protected by Let-
ters Patent is set forth in the appended claims.

I claim: L L
1. An AC operated magnet comprising, in combination, a

core member of laminated iron; an armature member of
laminated iron and movable relative to said core member; a
plastic casing covering at least partially one of said members;
and plastic means filled in recesses of said armature member
and exposed to the impact surface between said armature and
said core member, said impact surface being a surface along
which said armature member strikes said core member when
said magnet is actuated.

2. An AC operated magnet comprising, in combination, a
core member of laminated iron; an armature member of
laminated iron and movable relative to said core member; a
plastic casing means covering at least partially one of said
members; a plastic intermediate layer for subdividing the
laminated iron in at least one of said members into at least two
identical sections; and actuating rod means projecting from
said intermediate layer means of said armature member and
passing through an opening in said core member, said opening
being through a plastic intermediate layer in said core member
subdividing said laminated iron into at least two sections in
said core member.

3. An AC operated magnet comprising, in combination, a
core member of laminated iron; an armature member of
laminated iron and movable relative to said core member; a
plastic casing covering at least partially one of said members;
at least one stress takeup member in an opening perpendicular
to the planar surfaces of said laminated iron of at least one of
said members, said stress takeup member being of elastic
metallic substance.

4. An AC operated magnet comprising, in combination, a
core member of laminated iron;, an armature member of
laminated iron and moveable relative to said core member; a
plastic casing covering at least partially one of said members;
at least one stress takeup member in an opening perpendicular
to the planar surfaces of said laminated iron of at least one of

said members; and plastic means covering said stress takeup
means.

5. The AC operated magnet as defined in claim 3 wherein
said elastic metallic substance comprises spring steel.

‘6. An AC operated magnet, comprising, in combination, a
core member of laminated iron; an armature member of
laminated iron and movable relative to said core member;
plastic casing means covering said members for holding the
laminations of said laminated iron in assembled position;
elastic deformable plastic layers on said armature member and
said core member between the surfaces of impact of said ar-
mature member and of said core member; and plastic means
in at least one recess perpendicular to the planar surfaces of
said laminated iron of at least one of said members.

7. An AC operated magnet, comprising, in combination, a
core member of laminated iron; an armature member of
laminated iron and movable relative to said core member;
plastic casing means covering said members for holding the
laminations of said laminated iron in assembled position;
elastic deformable plastic layers on said armature member and
said core member between the surfaces of impact of said ar-
mature member and of said core member; and at least one
stress takeup member in an opening perpendicular to the
planar surfaces of said laminated iron of a least one of said
members,



