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The invention disclosed herein is concerned with an
electromagnetic relay having an armature which upon
cessation of control energization of the relay winding re-
mains in one of its two possible end positions until arrival
of the next control impulse which effects switching over
of the armature to its alternate end position.

Such gperation has been accomplished in connection
with known relays, by the provision of mechanical inter-
lock means, entailing, however, undesired structural com-
plications, consequently increasing the costs, and also in-
creasing spatial requirements. Moreover, owing. to. the
fact that the control impulses always act in the same di-
rection, the corresponding mechanical switch-over or inter-
lock devices give in the event of impulse distortions, due
to contact chattering or the like, no assurance that the
armature actually reaches the desired end position.

The invention overcomes these drawbacks by the pro-
vision of a relay, comprising a permanent magnet which
cooperates with the control flux, produced by the electro-
‘magnet system, in sach a manner that the armature is
switched into one end position by superimposition of the
control flux and the permanent flux, that is, by the sum
of the two fluxes, while being switched into the other end
position: by the difference between the two fluxes, and
being upon cessation of the control flux held in the re-
spectively attained position.

In accordance with the present invention, this is accom-
plished by means cooperating with the armature, for pro-
ducing a restoring force which always acts in the same
direction, whereby the armature is held in one end posi-
tion by the restoring force while being held in the other
end position by the force of the permanent magnet. So
far as the principle is concerned, the restoring force could
be supplied by a spring, However, in an embodiment to
be presently described the restoring force is in particularly
advantageous and structurally simple manner, produced
by an auxiliary armature extending from the arm of the
main armature, said auxiliary armature branching from
the main magnetic circuit of the relay an auxiliary flux
which exerts the holding force upon the armature in the
normal position thereof.

Further details of the invention will appear from the
description which is rendered below with reference to the
accompanying drawings.

FIG. 1 shows in schematic manner an example of the
structure of a relay. according to the invention;

FIG. 2 is a force-way diagram for the operating and
the holding forces which are effective in connection with
the relay shown in FIG, 1;

FIG. 3 represents the flux course in its principal features;
and

FIG. 4 is a substitution circnit for the magnetic cir-
cuits,

In the example shown in FIG. 1, the auxiliary armature
2, which extends from the arm 7 of the main armature 6,
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is attracted by the permanent magnet 4, the resulting force
of attraction operating in opposition to the operatively
effective pull of the arm 7 of the armature 6. The di-
mensions of the auxiliary armature 2 and the position
thereof, are so selected that the force predominates which
is exerted by the arm 7 of the main armature 6 upon op-
erative attraction thereof, while the force of the auxiliary
armature 2 predominates when the main armature is in
normal or deenergized position, ‘The main armature and
auxiliary armature and parts thereof are made of one
piece. The spacing between the auxiliary armature 2 and
the permanent magnet 4 and its pole piecé § can be ad-
justed by bending the arm of the auxiliary armature. The
contact leaf 16 is adapted to be actuated by the éxtension
I:mounted on the arm 7.

FIG. 2 shows the force-way curves which are to be
considered in connection with the relay illustrated in FIG.
L. . Curve I js the force-way characteristic of the contact
arrangement; curve II is the force-way characteristic of the
magnet system; and curve I is the resultant of the curves
Tand I Xt will be seen that the resultant I extends
nearly symmetrically to the zero line, showing that ihe
holding forces acting in the two end postions are approxi-
mately equal and oppositely oriented.

In FIG. 3, the course of the control flux and of the

ermanent flux are indicated respectively by dash lines
and full lines, In the illustrated normal position of the
main armature 6, the permanent flux extends substantially
over the small air gap, that is, over the anxiliary armature
2. This flux over the auxiliary armature produces, in the
illustrated position of the armature, the holding force.
Upon attraction of the main armature responsive to a con-
trol impulse, the flux of the magnet will after cessation
of the impulse flow over the armature and hold it in the
aftracted position.

FIG. 4 shows a substitution circuit for the principal-
flux course described in connection with FIG. 3. The
permanent magnet 4 is indicated in the form of a gen-
erator U==; the control flux producer is indicated in the
form of a generator U~; R, is the scatter resistance be-
tween the auxiliary armature 2 and the yoke 3; Ry indi-
cates the magnetic resistance of the upper portion of the
yoke 3; R; indicates the effective resistance across the
magnet 4; R indicates the resistance in the core 8 of the
energizing coil 9; and Ry and R, represent the magnetic
resistance in the main armature 6 and the armature arm
7. Finally, Ry and Riq indicate the resistances obtaining
respectively in the air gap between the main armature 6
and the cooperatively associated pole piece and between

. the auxiliary armature 2 and the pole piece 5.

Changes may be made within the scope and spirit-of the
appended claims which define what is believed to be new
and desired to have protected by Letters Patent.

We claim:

1. An electromagnetic relay having a permanent mag-
net which -coacts with the control flux produced by the
electromagnetic system so that the armatore is by super-
position of the control flux and ‘the permanent fiux
actuatable to assume its two respective end positions and
being upon cessation of the control flux held in the at-
tained end position, comprising an auxiliary armature ex-
tending from the main armature for deriving from the
permanent magnet disposed in the control flux circuit an
auxiliary flux which produces a restoring force, always
acting in the same direction, said auxiliary flux exerting a
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holding force upon the armature in the normal position
thereof, with the armature being held in one end position
thereof by the restoring force, while being held in the
other end position by the force exerted by the permanent
magnet.

2. An electromagnetic relay according to claim 1,
wherein the forces for holding the armature in its two end
positions are produced by the same permanent magnet.
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