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ELECTROMAGNETIC DEVICE.

' "Application filed October 18, 1936. Serial No. 142,221.

My invention relates to 'ele_ctromag_netic
“devices, and particularly to devices having a

plurality of windings and a movable mem-.

ber capable of assuming a plurality of dif-
ferent positions depending upon which of the
windings is supplied with ]
embodylng my invention are particularly
well adapted for use as electrical relays, al-
though they are not limited to this particular
adaptation. R
I will describe two forms of devices em-
bodying my inventionyand will then point out
the novel features thereof in claims. '
In the accompanying drawing, Fig. 1is a
view showing in front elevation one form of
electromagnetic’ device embodying my in-
vention. Fig. 2 is a-sectional view on the
line IT—IT of Fig. 1. Fig. 3is a view show-
ing in front elevation a modified form .of
electromagnetic device embodying my 1n-
vention. Fig. 4 is a sectional view on the
line IV—IV of Fig. 3.~ - o
Similay reference characters refer to simi-
lar parts.in each of the several views.
Referring first to Figs. 1 and 2, the de-
vice comprises a plate I of magnetizable ma-
terial provided with four outstanding field
members AL, A2 A%and A% which field mem-
bers are parallel and are radially disposed
around a center line 7 which is perpendicular
to the plane of the plate F. Kach field
member A is provided at its outer end
with a pole 2 facing inwardly toward
the center line 7. Kach- field member A
is provided with a winding 3 which may
be supplied “at times with current from
a source not shown in the drawing.” The ref-
erence character B designates an armature
mounted on pivots (not shown) to oscillate
on an axis coincident with the center line 7
and having an arcuate member 5 which co-
acts with the pole pieces 2. As here shown,
this member 5 is in the form of two horns,
each of which is tapered from the point at
which the horns join, to the free end of the
horn, although this specific shape is not es-
sential to my invention.. The armature B is
biased to the position in which it is shown in
Fig. 1, in which position the air gap between
the member 5 and each pole piece 2 is greater
than the minimum and the parts are so ar-
ranged that as the armature B swings in
either direction from this position, the air
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gap between the member 5 and the pole

current. Devices

pleces A and A? or the pole pieces A*and A*
will diminish. This may be accomplished
by having the periphery of arcuate member
5 circular and displacing the center of curva-
ture of such periphery from the axis of rota-
tion of the armature, or it may be accom-

‘plished by making the periphery of member

5 an ellipse whose major axis extends though
point 10 on the member. In either case the
distance from axis 7 to any pole face 2 is

~constant, and is determined by the distance

from the axis to point 10 plus the minimum
air gap obtained when one of the windings 3
is energized. ' E

It -will be seen from the foregoing that
with the armature B in the position shown
in Fig. 1, if the winding on pole member A*
becomes energized, the armature will swing
in counterclockwise direction until the point
10 on the armature registers with the pole
piece 2 on member A% Similarly, if the
winding on member A? becomes energized,
the -armature B will swing in counterclock-
wise direction until point 10 registers with
pole piece 2 on member A3. Energization of
the winding on field member A* or A will
similarly swing armature B in clockwise di-

‘rection until point 10 registers with the pole

piece on one or the other of these members.
The armature B may be utilized to control
electrical contacts or other elements in any
desired manner. For example, it may be
utilized to close any one of four contacts ac-
cording as the armature is acted upon by the
winding on any one of the four field mem-
‘bers, in which event the device will consti-
tute a five-position relay. . - :
- Referring now to Figs. 3 and 4, the de
‘vice in the form here shown:comprises four
parallel field members C*, C?, C* and C* ra-
dially disposed-around the center line 7 and
each having at each end a pole piece Dt, D2,
D3 or D*, which projects inwardly toward
the center line7. Theinner surface of each
pole piece D is provided with a slot 9. Each
field member C is provided with a winding
3. The armature, which is here designated
B, is mounted to oscillate on an axis coin-
cident with the center line 7, and comprises
an axial member 4 and two arcuate members
5% and 5*. The member 5* passes through
the slots 9 in the pole pieces on one end of the
field member C, while the arcuate member 5°
passes through the slots 9 in the pole pieces
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: D on the other ends of the ﬁeld members C.

The parts are so arranged that when the ar-

“mature B* ig in the posulon in"which it is

T tm

3o

shown in Fig. 8, the air gap between mem-

ber 5*.or membe1 5P and each of its asso- -
Jciated pole-pieces D? is.greater than the min-
This is preferably: accomplished by

Imum.
properly tapering the members 5 and 5. 1t
will be apparent ‘that as in Figs. 1 and 2, en-
ergization of the winding on any field mem-

- ber “will cause the fu°mature to swmGP until

the point 10 lies within the alOt 91n the pole
piece of such field member.

As Tere shown, each field member C- is
movable toward and away- from’ the asso-
ciated “pole- pleces D, and is biased away
from such pole-pieces by a spring 8..  When
the winding 3 on any field member is ener-

-gized, ‘such” field. member is drawn toward

the assocmted pole- -pleces against the bias:
ing action of the two springs 8. By ‘this
meéans an increased relictance is introduced
into the magnetic circuit for each field mem-
ber, except when such field member is ener-

5 gized. This tends to decrease the magnetic

, leakafre through each field member which

an

is not directly magnetized by its ?ssocmted.

magnet winding 3.

By ‘means of the structure shown in

Figs. 8 and 4; the radial forces on ‘the ar-
mature B* may be ‘practically annuled and
so the stresses on the beﬂrmos of the arma-
ture are reduced to a minimum. "To annul

" ‘these stresses to-the maximum deoree, the

> members 5* and 5° should always be in the

- center of ‘each slot 9, so that in any slot the
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air gaps on both sules of the movable mem-

ber are the same.
' The axial portion 4 of the ‘unntule B or

Bt is preferably provided with a Wmdlng 6
which is either energized continuously or is

energized when any .one of the opelatlng

windings 8 is energized. This winding .6 in-

«creases the sensitivity of the device.
- Although I have herein shown aund .de--

"~ scribed only two forms of devices embody—

ing my invention, it is understood that vari-
-ous.changes and modifications may be made

therein within the ‘scope of the appended
-claims without :departing Afrom the, splrlt,
"and seope of my mventlon .

1,875,148

Having thus descrlbed my mven’mon, What
T'claim is:

1. An electro-magnetic dev1ce comprlslno
a. plurality of field poles radially disposed
arvound acenter line and each having a slot
extending inwardly fromone of its side 1 iaces,
a Wmdmo for each pole, .and an. armature
mounted to- oscillate on an axis coincident

_with said center line and having an arcuate

member passing threugh said slots said ar-
mature being biased to such posmon that
the air gap

2. An; electro magnetic device comprising
a_plurality of parallel ‘field members ra-
dially disposed around a center line.and
having a Pole plece at each end pm]ectma
1nwardly toward said line, exch pole Piece
haying ‘a slot' extending mwa1d1y from its
inside” face, a Wmdlnc on’ each said ‘field
member, and an armature ~mounted on .an
axis coincident with said center line. and
havmg tWo arcuate members” passing re-
spectlvely ‘throtigh the slots in ‘the pole

piecés on one end and the poles on the other.

end of said field -members, said mnatule
belno biased to such position that the air
gap between each said ‘nember and each

Vassoclated pole” plece 1s (rreatel than the,
minimumn.

:3. An electro-magnetic devme comprising

z%etween said member and each
 fleld pole is gredter than the minimum.
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a plurahty of parallel field members mdlally ‘

digposed around a center hne, a pole ‘piece-
assoc1ated with eacli meniber and project-
ing inwardly toward said center line, each
_ﬁeld ‘member” being movable towald and

away from the. assocmted pole piece, means

for ‘biasing ‘each field ‘member away from

its flssocmted pole piece, each ,pole Diece

having a slot extending inwardly from one

a3

90

of its side faces, a winding for each field »

member, and .an armature mounted to oseil--

late on. an axis commdent with said center

line and havmg an arcuate ember ‘passing

through said ~slots, said almature being

tween ‘said member.and each field pole. is

:ggreater than the minimum.

In testlmony Whereof I afﬁ;i lmy s10nature

 DONALD G. ACKERLY.

,blased to such posmon that the air gap be-



