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My invention relates to electromagnetic de-
vices, and particularly to polarized relays of the
type having a permanent magnet and the cores
of an electromagnet connected in a commecn

- magnetic flux path by a back strap.

An object of my invention is to provide new
and novel means for connecting the back strap
to the nermanent magnet and to the cores of the
electromagnet in such a manner as to provide

0 highly efficient magnetic paths between the

cores.
I will describe one form of electromagnetic de-

- vice embodying my invention, and will then point

15

25

30

35

40

45

50

55

60

out the novel features thereof in claims.

In the accompanying drawing, Fig. 1 is an iso-
metric view, partly in section, illustrating one
form of apparatus embodying my invention;
while Fig. 1a is a detailed view, partly in section,

-~of a portion of the apparatus embodying my in-

vention not visible in Fig. 1.

Similar reference characters refer to similar
parts in each of the views.

Referring to the drawing, the reference char-
acter A designates a polarized relay having the
usual enclosing frame of which the top plate S
is the only part shown in the drawing. The re-
lay comprises an electromagnet having cores fa
and Ib, which pass through suitable holes in the
top plate S and terminate in pole pieces 2a and 2b
on the underside of the top plate. The cores {a
and Ib are provided with the usual windings 4a
and 4b, respectively. The relay also comprises
a permanent magnet f! which passes through a
hole in the top plate S and terminates in a pole
piece 12 on the underside of this top plate. The
permanent magnet I and the cores la and ib
are rigidly attached to the top plate S by the
usual threaded rings R, the ring on the perma-
nent magnet being the only one which is illus-
trated in the drawing. The upper ends of the
cores la and b and the upper end of the per-
manent magnet {1 are connected by a triangular
back strap 3. The upper ends of the cores and
the permanent magnet, as well as the under sur-
face of the back strap 3, are ground to insure
good mechanical and magnetic contact. For the
purpose of high electromagnetic efficiency of the
relay as a .whole, the operating coils 4a and 4b
preferably occupy the entire space between the
top plate S and the back strap 3. The perma-
nent magnet {1 is, however, not provided with an
operating coil, and in accordance with my inven-
tion this magnet is used to hold the back strap
firmly in engagement with the upper ends of the
cores la and Ib and the magnet ({. For this
purpose I provide a mechanical link extending
between the magnet {1 and the back strap 3.
The main portion of this link consists of a clamp-
ing member 18 surrounding the permanent mag-
net 11 at a point slightly below the top thereof.

(CL 175—339)

As clearly illustrated in Fig. l¢, the member (8
is held in fixed relation to permanent magnet f1
hy a cap screw 9 threaded through the member
i2 and engaging a shallow indentation 20 in the
side of the permanent magnet {{. A second cap
screw 20 passes through a hole 23 in the back
strap 3 and is threaded into a tavped hole in
the member {8. When the cap screw 21 is tight~
ly drawn down it holds the back strap 3 in firm
contact with permanent magnet §{ and cores {a
and Ib, respectively.

Other structural details of the relay may take
any one of several forms. In the present dis-
closure, attached to the one side of the pole pieces
2a and 2b, respectively, there is a non-magnetiz-
able bracket T which carries two pivot screws 8,
only one of which is visible in the drawing. Piv-
otally mounted on the screws 8 for swinging
movement toward or away from the pole pieces
2a and 2b is a neutral armature 9 which may be
used to actuate circuit switching contacts, and
which is picked up whenever coils 4a and 4b are
energized.

The permanent magnet |1 at its lower end is
provided with a bifurcated pole piece (2. Piv-
otally supported between the bifurcations of the
pole piece 12 on the ends of two pivot screws I3,
only one of which is visible in the drawing, is a
polarized armature 14, which may be used to ac-
tuate circuit switching contacts. The pole pieces
2a¢ and 2b of cores la and 1b, respectively, are
provided with integral extensions 15a and [5b,
respectively, the pole faces of which overlie the
opposite ends of the armature |4. When the
coils 4a and 4b are energized, the polarized arma-
ture 14 will swing toward one or the other of these
extensions, depending upon the polarity of the
current which is supplied to coils 4a and 4b, re-
spectively.

The magnetic flux path for effecting the op-
eration of armature 9 includes pole piece 2a, the
core ta, a portion of back strap 3, core b, and
pole piece 2b, respectively. By use of the herein-
before described novel means of holding the back
strap 3 in firm engagement with the top ends of
the cores la and (b, it is unnecessary to drill and
tap these cores or to perforate the backstrap at
these points in order to hold the back strap 3 to
the cores 1a and 1b, and therefore, I have provid-
ed a highly efficient magnetic path between cores
fa and 1b.

There are two magnetic flux paths for effecting
the operation of armature {4 The one path
includes the pole piece extension 15a, pole piece
2a, core fa, a portion of the back strap 3, per-
manent magnet (1, and the pole piece 12; while
the other path includes pole piece extension 15b,
pole piece 2b, core Ib, a portion of the back
strap 3, permanent magnet {1, and pole piece
12. It will be seen that, since each of the traced
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2

magnetic flux paths over which the armature 4
may be operated includes the back strap 3 and
one of the electromagnet cores, the operating effi-
ciency of the device as regards armature {4 is
also improved as a result of the improved man-
ner in which the back strap 3 is held frmly
against permanent magnet §{ and the electro-
magnet cores fa and (b, respectively.

Although I have herein shown and described
only one form of electromagnetic device embody-
ing my invention, it is understood that various
changes and modifications may made therein
within the scope of the appended claims with-
out departing from the spirit and scope of my
invention.

Having thus described my invention, what T
claim is:

i. In an electromagnetic device, 3 permanent
magnet and two electromagnet cores, means for
rigidly securing said permanent magnet snd said
electromagnet cores together in parallel relation,
a back strap spaced from said securing means
for magnetically coupling the ends of said per-
manent magnet and cores together, a hack strap
clamping member having a hole through which
said permanent magnet passes, a first screw
threaded through said clamping member and
engaging said permanent magnet for holding
said clamping member in fixed relation with re-
spect to sald permanent magnet; and a second
screw passing through a hole in said back stray
and threaded into said clamping member for
holding said back strap against said permanent
magnet and electromagnet cores respectively.

2. Tn an electromagnetic device, two magnetic
flux carrying elements, means for rigidly se-
curing said elements together in parallel rela-~
tion, & back strap spaced fromn said securing
means for connecting the ends of said elements
together, an armature associated with both of
said elements, a coil on one of said elements for
operating said armature; and means including a
clamping member surrounding the other of said
elements, a first screw threaded through said
clainping member into engagement with said
other of said elements, and a second serew pass-
ing through said back strap and threaded into
said clamping member, for holding said hack
strap in firm contact with said elements to form
an efiicient magnetic path between said ele-
ments.

3. An electromagnetic device comprising two
parallel magnetizahle cores and a permanent
magnet secured adjacent one end %o an insulat-
ing top plate and provided at their opposite ends
with ground surfaces all lying in the same plane,
a back strap of magnetizable material having a
ground surface which engages said cores at their
ground surfaces to provide a good magnetic con-
tact hetween said cores and said magnet, and a
clamping member secured to said back strap at
a point spaced from said cores and said magnet
and to said permanent magnet intermediate its
ends for firmly holding said hack strap in en-
gagement with ssid cores and said magnet.

4. An electromagnetic device comprising a plu-
rality of flux carrying elements rigidly secured
to a supporting member in parallel relation and
provided at che end with ground surfaces all ly-
ing in the same plane, a back strap of magnetiz-
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able material provided with a ground surface
which engages the ground surfaces of said ele-
ments to magnetically connect the elements to-
gether, and a ciamping member secured to one of
said elements intermediate its ends and to said
pack strap at a point spaced from all of said ele-
ments for holding said back strap in engagement
with said elements.

5. An eclectromagnetic device comprising two
parallel electromagnet cores and a permanent
magnet secured adjacent one end to an insulat-
ing top plate and provided ab their opposite ends
with grouand surfaces, a back strap of imagnetiz-
able material having ~ greund surface which en-
gages said cores and said permanent magnet ab
their ground surfaces to provide a good magnetic
coupling between said cores and said magnet,
energizing coils disposed on said electromagnet
cores for energizing said cores snd extending into
close proximity to said back strap, a back strap
clamping member having an opening through
which said permanent magnet passes, means for
securing said clamping member to said perma-
nent magnet, a screw passing through a hole in
said back strap and threaded into said clamping
member for firmly holding said back strap in en-
gagement with said electromagnet cores and said
permanent magnet, and armatures associgted
with said perinanent magnet and said electro-~
magnet cores and controlled by the fluxes ira-
versing these elements.

6. An electromagnetic device comprising two
parallel eiectromagnet cores snd a permaient
magnet secured adjacent one end to an insulat-
ing top plaie in triangular spaced relation and
provided at their opposite ends with ground sur-
faces, a back strap of magnetizable material hav-
ing a ground surface which engages said cores
and said permanent magnet at their ground sur-
faces to provide a good magneiic coupling bhe-
tween said cores and said magnet, energizing coils
disposed on sa2id electromagnet cores for energiz-
ing said cores and extending into close proximity
to said back strap, a back strap clamping mem-
ber having a hole through which said permanent
meagnet passes, a {irst screw threaded through
said clamping member and engaging said perma-
nent magnet for securing said clamping mem-
ber to sald permanent magnet, a sccond screw
passing through a hole in said back strap sub-
stantially equelly spaced from said two cores
and said permanent magnet and threaded into
said clamping member for holding said back
strap in engagement with said cores and said
permanent magnet, and armatures associated
with said electromagnet cores and said perma-
nent magnet and controlied by the fluxes tra-
versing these elements,

7. An electromagnetic device comprising a plu-
rality of flux carrying elements rigidly secured
to a supporting memher in parallel relation, a
back strap of magnetizable material engaging the
ends of said elements to magnetically couple said
elements together, and a clamping member se-
cured to one of said elements intermediate its
ends and o said back strap at a point spaced
from all of said elements for holding said hack
strap in engagement with said elements.

BENJAMIN MISHELEVICH,

10

15

20

25

30

35

40

45

50

56

60,

65

70




