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5 Claims.

My invention relates to electrical relays, and

particularly to relays of the direct current polar-
ized type.

Omne object of my mventlon is to provide a re-
lay of this type in which the permanent magnet
which supplies the polarizing flux to the polar
armature alsc serves to exert a hold-down torque
on the neutral armsature when the relay is de-
energized to prevent the back contacts of the re-
lay from bouncing open due to vibration or shock.

Ancther object of my invention iz to provide a
relay the design of which is such that it can he
efficiently operated by means of an energlzmg
winding consisting of a single. coil.

A further object of my invention is to provide
a relay which is suitable for use for railway sig-
naling purposes, and which at the same time
requires a minimum amount of space.

Other objects and characteristic features of my
invention will appear as the description proceeds.

I shall describe two forms of electrical relays
embodying my invention, and shall then point
out the novel features thereof in claims.

in the accompanying drawings, Fig. 1.is a top
plan view showing one form of a.reiay embodying
my invention. Fig.-2 is a f{ront elevational view
of the relay shown in Fig. 1. Fig. 3 is a vertical
sectional view taken on the line ITI—III of Fig. 1.
Flg 4 is a back view of the relay shown in F1gs
1,2 and 3.

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

Referring to the drawings, the relay in the
form here shown comprises a top plate A of
guitable insulating material such as a phenol con~
densation product, which tep plate serves as a
support for all of the operating parts of the re-
lay. Mounted on the top plate A is an electro-~
magnet B comprising ‘'a pair of parailel cores i
and 2 connected together at their upper ends by
& backstrap 3, and provided at their lower ends
with enlarged pole pieces {a and 2q disposed on
the underside of the top plate. The electromag-
net B also comprises a suitable operating winding
4 which, as here shown, is in the form of a single
coil mounted on the backstrap 3. To facilitate
making electrical connections with the winding
4, thie leads dc and 46 thereof are secured to ter-
minal posts § and § mounted on the top plate A.

A neutral armature 7 is pivotally supported for
swinging movement toward and away from the
pole pieces ia and Z¢ on two pivot pins 8 thread-
ed through downwardly extending lugs 9 formed
on & non-magnetizable bracket which is fastened
to the sides of the pole pieces 1% and 2a by means

(CL 175—-339)

of serews 18, as best seen in Fig. 2. A plurality
cf contact fingers, here shown as two in number
and de ignated by the reference characters i
and {2, are attached to the underside of the ar-
mature ¥ by means of insulating supports {3.
When armature T Is swung away from the pole
pieces {o and 2¢, as shown in the drawings, the
contact fngers {{ and {2 each engage fixed con-
tact members fia and {2a to close back contacts
fi—itg and i2—Ii2a. When armature 7 is swung
toward the pole pieces ia and 2g, however, the
contacts fi—tla and (2—iZa hecome opened,
and the contact fingers then engage fixed con-
tact membery b and {20, respcctlvely, to close
front contacts {i—Iilb and 12—12b. The fixed
contact members {ia, {2, 1iv and 2b are at-
tached to terminal posts 14, 15, I8 and 17, respec-~
tively, mounted on the top plate A. Rlectrical
connecticns to the contact fingers {1 and 2 are
separavely made by means of flexible connectors
iB and {§ which are attached at one end to the
contact fingers, and at the other end to terminal
posts %5 and 24, respectively, mounted on" the
top plate A. :

A bifurcated pole piece 24 is secured to-the
underside of the top plate A midway between
extensions b and 20 which are provided on the
pole pieces ig and 2a, and pivotally supported in-
termediate its ends between the bifurcations of
the pole piece ¢4 by means of pivot pins 25
screwed through the bifurcations is a polar arma-
ture 28, the ends of which underlie the pole piece
extensions & and 2D. The armature 26 is ar-
ranged to swing toward one or the other of these
pole piece extensions, bub is prevented from ac-
tually toueching them by means of non-magnetic
stops 2%e and 270 fastened to the armature. A
contact finger 81 is secured to the underside of the
armature 28 adjacent one end thereof by means
of an insulating t 3

support 32, and a similar con-
tact finger 33 is secured to the underside of the
armature 28 adjacent the other end thereof by
means of an insulating supporf 3%8. When the
armature € Is swung toward the pole piece ex-
tension ib of pole piece fd, as shown in the
drawings, the contact finger 3! engages a fixed
contact 35 fastened to a terminal post 3¢ mountb-
sd on the top plate A, to ciose a normal contact
31—-35, and the contact finger 33 engages a fixed
contact 37 attached to a terminal post 38, also
mounted on the top plate 4, to close a normal
contact 33—37. When armature 26 is swung to-
ward the pole piece extension 20 of pole piece
26, however, the front contact finger 3! then

engages a fixed contact 39 to close a reverse con-
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tact 31—39, and the contact finger 33 engages a
fixed contact 4! to close a reverse contact 33—41.

“The fixed contact 39 is attached to a terminal

post 40 mounted on the top plate A, and the
fixed contact finger 41 is attached to a similar
terminal post 42 mounted on the top plate A.
The contact fingers 31 and 33 are electrically con-
nected with terminal posts 43 and 44 mounted on
the top plate A by means of cunnectors 45 and
4§, respectively. While I have shown only two
cantact fingers attached to the armature 26 for
simplicity in illustrating my invention, it is un-
derstood-that additional contact fingers may be
attached to this armature if desired.

“The relay further comprises a permanent mag-
net 50 which is secured at one end fo the bi-
furcated pole piece 24, and the other end of
which extends underneath the neutral armature
7 approximately midway between the pole pieces
ta and 22 in such a position that when this arma-
ture is swung away from $he pole pieces le.and
2a, it wiil ke swung toward the permanent mag-
net 8¢, and vice versa.. The neutral armature is

prevented from actually touching the pole pieces

ta and 2u, ‘or the permanent magnet, by means
of nen-magnetic stops 5{ secured to the arma-
ture. :

With the relay constructed in the manner de-
seribed there ave a plurality of paths for the flux
due to the permanent magnet. One of these
paths passes from the end of the permanent mag-
net whickh is secured to the pole piece 24 through
the pole piece 24, right-hand half of polar arma-

ture 26, as v1ewed in Pig. 4, the air gap between -

&rmature 26 and  the pole piece extension 1b;
pole piece extension b, pole piece (@, the .air
gap:between  pole piece fa and neutral armature
T, the left-hand half of neutral armature 1 as

viewed in Fig. 2, and the air gap between armae-

ture- T and the permanent mdgnet back.to the
permanent magnet. Another one of these paths
may be ftraced from the right-hand end of the
permanent magnet, as viewed in Fig. 3, through
the pole piece 24, right-hand half of polar arma-
ture 26, as viewed in Fig. 4, the air gap between
armature 2% and the pole pisce extension ib,
pole- piece: extension ib, pcle piece la, core !,
backstrap 3; core 2, pole piece 2a, the air gap
between the pele piece 2a and armature 1, the

right-hand half of armature T as viewed in Fig. -

2, and the air gap between armature T and per-
manent magnet 50 back to the permaneni mag-
net; A third one of these paths may be traced
from the right-hand end of permanent magnet
58, as viewed in Fig. 3, through the pole piece
24; the left-hand end of polar armature 23, as
viewed in' Fig. 4, the air gap belween armeatuzre

26 and- pole piece extension 2b, pole piece ex-.

tension: 2b, pole piece 24, the air gap between pole
piece 2a and armature 7, the right-hand half of
armature- T as viewed in ®ig. 2, and the air gap
between armature T and the permanent magnel
50 back to-the permanent magnet. A fourth
path for the permanent magnet flux passes from
the right-hand end of permanent magnet 30 as

‘viewed in Fig. 3, pole piece 284, the left-hand half

of polar armature 26 as viewed in Fig. 4, the air

gap -between polar armature 28 and extension 2b

of pole piece 2, pole piece extension 2b, pole piece

- 2a; core 2, backstrap 3, core {, pole piece ig, the

4ir gap between pole piece o and armature 7,
the left-hand half of armature 1 as viewed in
Fig. 2, and the air gap between armaturs 7 and
permanent magret aﬂ back to permanent mag-
net 50. ’

~through core |,

i Fig,

‘manent magnet
‘piece 24, the ri G-A‘L ~hand end of polar armature
26 as v1ewed in Fig. 4, the air gap between polar ¢

~ consequent poles,
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There are also a plurality of paths for the ﬂux
which 'is set up by the current flowing in the
winding 4. One of these paths may be traced
from the left-hand end. of backstrap 3 as viewed
in Fig. 2, through core {, pole piece fa, the air
gap between pole piece {a and armature 7, ar-
mature 7, the air gap between armature T and
pole piece 2a, and pole piece 2a and core 2 back
to backstrap 3. Another path for the electro-
magnet flux may be traced.from the left-hand
end of backstrap 3 as viewed in Fig. 2, through
core I, pole piecce i{a, pole piece extension 1b,
the air gap between pole piece extension b and
polar armature 26, polar armature 2§, the air
gap between polar armature 26 and polar exten-
sion 20, polar extension 2b, pole piece 2a, and
core 2 back te backstrap 3. A third path for the
electromagnet flux may be traced from the left-
hand end of backstrap 3 as viewed in Fig. 2,
pole piece fa, the air gap be-
twreen” a"*n“ature ¥ and pole piece tg, armature T,
the gir gap between armature T and pezmanent
magnet 58, permanent magnet 58, pole plece 22,
the left-hand end of polar armature 28 as viewed
4, the dir gap betwoeen armature 28 and
pole piece extension 2b, pole plece extension 2b,
pole piece 2¢ and core 2 back to baekstrap 3
A fourth path for -the eléctromagnet flux may
be traced from #the vight-hand half of backstrap
3 as viewed in Fig, 2, through core 2
2a, the air gap between pole piece 2o and arma-
ture I, the air-gap between armature T and per-

58, permanent magnet 53, pole

armature 28 and pole piece extension (b, pole
piece extension !\b pole plece ia, and core | back
to backstrap 3.

The magnitude and dir ec*lon of the flux in the
varicus-paths traced above will depend,; of course,
upon the proporiioning of the parts, and the
parts are so proporiicned that the neutral arma-
ture T will-be picked up or relegsed according as

, pole piece °
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the winding 4 is energized with current of either

polarity or-is deencrgized. The parts are fur-

“ther so-preportioned that when winding 4 is en-

ergized, the pclar armature will swing to one
extreme positicn. or the other depending upon
the pelarity of the current supplied to the wind-

ing, and that when the winding 4 is deenergized,

polar -armature 26 will be held, by the flux from
the . permanent magnet, in whichever extreme
position:. it accupies when the winding becomes
deenergized.  The parts are still further so pro-
portioned thiat when winding 4-is deenergized, the
neutral armature T will be held, by the flux from

‘the permanent. magnet; and by the force of grav-
ity in its “deenergized ‘position

with sudficient
force to prevent the back ‘contacts of the relay
from bouncing open due to vibration or shock.
It should be pointed: eut that wiiile in describ-
ing my invention I have described the relay as
cemprising g permanent magnet 58 and a polar
armature 26 of magnetizable material, the re-
lay can bhe’ made to- work egually well by con-
strueting the armature 26 out of material which
can be permanently magnetized and by repiacing
the permanent magnet 3% with' & bar of mag-
netizable material.  Iun this latter case the per-
manent magnet would be magnetized to have
That is to say, the armaturs
26 would be so'magnetized that it would have two
south peles at its center and a north pole at each
end or two north poles at its center and 2 south
pole at each end. The operatmn of the relay
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when constructed in this manner will be simi-
Jar to the operstion previously described and this
operation need not, therefore, be repeated.

One advantage of a relay embodying my in-
venticn is that the permanent magnet serves not
cnly as a means for polarizing the polar arma-
ture, but alsc as a means for providing a hold-
down torgue on the neutral armaturée when the
relay is deenergized.

Another advantage of a relay embodying my
invention is that it readily adapts itself to the
use of a single coil for the energizing winding,
thereby permitting the relay to be built in a mini-
mum amount of space. )

A third advantage of a relay embodying my
invention is that the relay can be constructed
with a minimum cost.

Although T have herein shown and described
only two forms of electrical relays embodying my
invention, it is understood that various changes
and modifications may be made therein within
the scope of the appended claims without de-
parting from, the spirit and scope of my inven-
tion.

Having thus described my invention, what I
claim is: .

1. A relay comprising an electromagnet pro-

‘vided with two pole pisces, a neutral armature

movable toward or away from both said pole
pieces according as said electromagnet is ener~
gized by current of either polarity or is deener-
gized, a polar armature movable toward one or
the other of said pole pieces, said neutral and
polar armatures being independently movable
about separate axes, and a permanent magnet
for polarizing said polar armature having one
pole magnetically connected with said polar ar-
mature adjacent the mid-peint thereof and the
other pole disposed adjacent said neutral arma-
ture on the side opposite to said pole pieces,
whereby said neutral armature comprises a part
of the flux path for the polarizing flux from said
permanent magnet, '
2. A relay comprising an electromagnet pro-
vided with two pole pieces, a neutral armature
movable toward or away from bhoth said pole
pieces according as said electromagnet is ener-
gized by current of either polarity or is deener-
gized, a polar armature movable toward one or
the other of said pole pieces, said polar and neu-
tral armatures being independently movable
about separate axes, and a permanent magnet
extending between said two armatures for polar-
izing said polar armature and having one pole

3
disposed adjacent the mid-point of one arma-
ture and the other pole disposed -adjacent the
mid-point of the other armature.

3. A relay comprising an insulating top plate,
two parallel cores mounted in said top plate and
provided on the underside of said top plate with
enlarged pole pieces, a backstrap connecting the
upper ends of said cores, a winding for setting
up a flux in said cores, a neutral armature
mounted for swinging movement toward and
away from said pole pieces, a bifurcated pole
piece secured to the underside of said top plate,
a polar armature pivotally supported between
the bifurcations of said bifurcated pole piece for
swinging movement toward one or the other of
said first mentioned pole pieces, and a perma-
nent magnet secured at one end to said bifurcat-
ed pole piece and having its other end disposed
adjacent said neutral armature on the side op-
posite said first mentioned pole pieces.

4. A relay comprising an electromagnet pro-
vided with a pair of pole pieces, a first armature
privotally supported for swinging movement to-
ward or away from said pole pieces according as
said electromagnet is energized by current of
either polarity or is deenergized, and polarized
means including a second armature pivotally
supported intermediate its ends for swinging
movement toward one or the other of said pole
pieces and a fixed member having one end dis-
posed adjacent said second armature at its cen-
ter and the other. end disposed adjacent said
first armature in such a position that the polar-
izing flux will pass through said first armature
and act as a means to urge said first armature
away from said pole pieces when said electro-
magnet is deenergized. -

5. A relay comprising an electromagnet pro--

vided with a pair of pole pieces, a neutral arma-
ture pivotally supported for swinging movement
toward or away from said pole pieces according
as said electromagnet is energized by current of
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either polarity or is deenergized, a polar arma-

ture pivotally supported intermediate its ends
for swinging movement toward one or the other
of said pole pieces, said polar armature -being
permanently magnetized to have poles of one
polarity at its opposite ends and poles of the
other polarity at its center, and a magnetizable
member having one end disposed adjacent said
polarized armature at its center and the other
end disposed adjacent said neutral armature at
the side opposite to said pole pieces.
BENJAMIN MISHELEVICH.
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