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This invention relates in general to electro-

istics of such electromagnets.

In many electromagnets, a considerable por-
tion of the flux broduced by the exciting ecoil
does not go through the armature when the arma-
ture is in the unattracted Dosition, owing to the
Tact that the bermeance of the leakage flux path
is not negligible compared to the permeance of
the air gap between the electromagnet core and
the armature. This is especially true in electro-
magnets having E-shaped cores with an exciting
coil mounted on the center leg of the core and a
flat clapper-type
the core. In such devices, a substantia] portion
of the flux travels directly from the center leg
to the adjacent outer core legs without going
through the armature when the armature is in

the unattracted position. 'This leakage flux re- .

sults in a decreased bulling force on the arma-
ture when the exciting coil is energized, produc-
ing less torque for a- given energization of the
exciting coil than if all of the flux traveled
through the armature,

This disadvantage may be overcome by utilizing
an electromagnet in which a U-shaped armature
shields the path of the leakage flux so that sub-
stantially all of the flux travels through the
armature when the armature is in the unattracted
bosition,

It is therefore an object of this invention to
brovide an electromagnet with an armature hav-
ing improved operating characteristics,

It is an additional object of the present in- 4

vention to provide an electromagnet with an
armature in which maximum utilization is made
of flux produced therein.

Objects and advantages other than those set
forth above will be readily apparent from the
following description when read in connection
with the accompanying drawing, in which;

Fig. 1 is a top view of the electromagnet of this
invention with the armature in the attracted
position;

Fig. 2 is a side
Fig. 1;

Fig. 8 is a top view of
armature in the unattracted

Fig. 4 is a side view of
armature in the unattracted position,

Referring to the drawing by character of ref-
erence, numeral 6 designates 3 honmagnetic sup-
porting member on which the electromagnet is
mounted. The electromagnet comprises a fixed

view of the device shown in

the device with the
bosition, and

armature attractable toward 1

the device with the .

(3

2y
v

[
i

40

55

(CL. 319—165)

2

core having a magnetic base member or plate 7
secured to member 6 by any suitable means such
as studs 8 and nuts 9. A magnetic leg mem-
ber {2 of the electromagnet core is secured to
base member 7 and extends berpendicularly
therefrom. Suitable exciting means, such ag an
electromagnetic coil | 3 having input leads id,
are mounted on leg mermber {2 to produce flux in
the core,.

The device further comprises a movable. yU-
shaped armature 1§ attractable toward the core
upon energization of coil {3. Armature 18 has
& base portion 17 forming the bight of the U
and has spaced depending side portions {8, 19
forming the legs of the U. Side portions 18, ig
are disposed on each side of leg member {2 and
extend toward base member 1. Armature (8§ is
carried by a mounting member 21 which is se-
cured to pivot means including a rotatable actit-
ating shaft 22. Shaft 22 is journaled in brackets
28 secured to member 6 by bolts 24. Electric
contacts (not shown) may be secured to shaft
22 to be actuated in response to movemeni of
armature I8, A curved stud 26 secured to mem-

5 ber 6 by nuts 27 extends through a notch in

mounting member 21 and ig brovided with a nut
28 on the end thereof which engages member 21i
to form stop means for limiting the travel of
armature 186,

When coil 13 is deenergized, armature 1§ is
biased by gravity to the position shown in Pigs.
3 and 4, with nut 28 breventing further move-
ment thereof. When coil 13 is energized, the
fiux produced in the core extends through leg
member 12 to the pole face formed by the end
of leg member {2 remote from member 7, thence
across the air gap to armature 16, through side
bortions 18, {8, across the air gaps between por-
tions i8, 19 and member T and through member
7 to member 2. Tt will be seen from the draw-
ing that members 18, 19 shield the path of leak-
age flux between the pole face end of member
12 and base member 1. The result thereof i
that compared to the bermeance of the flux path

;5 between the end of member 12 and any portion of

armature 16, the permeance of the air gap be-
tween the pole face end of member 12 and mem-
ber 7 is negligible, so that substantially all the
flux ‘travels through armature (6. This re-
sults in an increased pull on armature 16 when
coil I3 is energized to improve the operating char-
acteristics of the device, Armature i6 is there-
upon attracted toward the core, with base portion
1T engaging the end of leg member 12 in the fully
attracted position,
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Although but one embodiment has been illus-
trated and deseribed, it will be apparent to those
skilled in the art that various changes and modi-
fications may be made therein without departing
from the spirit of the invention or from the scope
of the appended claims.

1t is claimed and desired to secure by Letters
Patent:

1. An electromagnetic device comprising a
magnetic core having a magnetic base member
and a magnetic leg member naving a first end and
s second end, said first end secured to said base
member to extend said jeg member perpendicu-
1arly therefrom, an exciting coil mounted on said
leg member, and a movable U-shaped armature
attractable toward said core upon energization
of said coil, said armature having a hase portion
forming the bight of the U and a pair of gpaced
gide portion forming the legs of the U, said side
portions being disposed on each side of said leg
membper and extending towerd said base mem-
ber, the distance between said second end of sald
leg merber and all portions of said armature be-
ing substantially 1ess than the distance betwesn
said second end of said leg mernher and all por-
tions of said core other than said leg member
when said armature is in the unattracted posi-
tion, whereby substantially all the fux produced
hy said exeiting coil travels through said arma-
ture.

2. An electromagnetic device comprising a
nonmagnetic supporting member, a magnetic core
secured to said supporiing member, said core
having a megnetic bagse member and a magnetic
leg member having a first end and a second end,
said first end secured to said base member to ex-
tend said leg member perpendicularly therefrom,
an exciting coil mountad cn said leg member, 2
U-shaped armature attractable toward said core
upon energization of said coil, and pivot means
secured to sald supporting member for pivotally
supporting said armature, said armature having
2 base portion forming the bight of the U and a
pair of spaced side portion forming the legs of
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the U, said side portions heing disposed on each
side of said leg member and extending toward
said base member, the distance between said sec-
ond end of said leg member and all portions of
sald armature being substantially less than the
distance between said second end of said leg
member and all portions of said core other than
¢aid leg member when gaid armature is in the un-
attracted position, whereby substantially all of
the flux produced by said exciting coil travels
through said armature.

3. An electromagnetic device comprising a non-
magnetic supporting member, a maghetic core
gecured to said member, said core having a mag-
fietic base member and & magnetic leg member
having o first end and a second end, said first end
secured to said base member to extend said leg
member perpendicularly therefrom, an exciting
coil mounted on said leg member, a movable U-
shaped armature attractable toward said core
upon energization of said coil, means for pivoting
gaid armature about a predetermined axis, said
armature having a base portion forming the bight
of the U and a pailr of spaced side portions
forming the legs of the U, said side portions being
disposed on each side of said leg member and ex-
tending toward said base member, the shortest
distances between said second end of said leg
member and said base portion of said armature
and between said side portions of said armature
and said core being in a direction substantially
perpendicular to said - axis and substantially
paraliel to the direction of movement of said
ormature, whereby maximum pull is exerted on
aaid armature when said exciting coil is energized.
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