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To all whony it Nl CONCEr:

Be it known that I, HerBerT. Db, TAYLOR, &
citizen of the United States, residing at New-
ark, in the county of HKssex and State of New
Jersey. have invented and produced new and
original Improvements in Relays: and I do
hereby declare the following to be a full, clear,
and exact deseription of the invention, such as
will enable others skilled in the art to which 1t
appertains to makeand use the same, reference
being had to the accompanying drawings, and
to numerals of reference marked thereon,
which form a part of this specification.

My invention relates to relays, and more
particularly to that class of relays known as
““polarized ” relays, and 1s more particularly
designed for use in connection with electric-
railway signaling-circuits, though 1t will be
anderstood that my invention may be used in
other connections where a sensitive relay 1s
required.

The objects of the invention are to increase
the dynamic power of the relay by utilizing
a greater portion of the magnetic flux, much
of which has heretofore been wasted, and to
simplify the construction ot the relay and
render the moving parts more sensitive to the
‘nfluence of the energizing electric current,
and to secure other advantages and results,
some of which may be hereinafter referred to

‘1 conncction with the deseription of the:

working parts. _

The invention consists in the improved re-
lay and in the arrangements and combina-
tions of parts of the same, all substantially as
will be hercinafter set forth, and finally em-
braced in the clauses of the claim.

The following is a specification and descrip-
tion of the invention, setting forth clearly its
novel features, and to more clearly 1llustrate
the construction of the several parts the spect-
Geation is accompanied by drawings, 1in
which—

Figure 1 is a horizontal section taken on
line I F of Fig. 2. Fig. 2 is a section taken
on linc A B of Fig. 1. Fig. 3 18 a vertical
soction on line C D of Fig. 1. Figs. 4,5, and

& show different forms of contacts that may

be employed.

In the figures like numerals designate like
parts whercver they occur.

In said drawings, 1 1 indicate the magnet-
spools, which are wound with suitable wire,
the terminals of which wire are connected
with binding-posts 2 2, which are
and insulated from the metal base 3. The
‘ron cores 4 4 of said magnets 1 1 are con-
nected at their lower ends by an 1ron yvoke D,
which is attached in a suitable manner to the
top of the base 3. DBetween the poles 4 4 ot
magnet 1 1 is pivotally mounted a perma-
nently-magnetized armature 6 of a horseshoe
or U shape or any other shape that might
answer the same purpose.  Across the poles
of the permanently—nmgnetized armature 6 18
a voke T, of non-magncetic material. Through
this yoke 7 and the central portion of the
magnet 6 extends a pivotal rod 8, which 18
pointed at opposite ends, the said rod being
adapted to turn with very little friction 1n
threaded bearings 9 10, which are located at
hoth ends of sald spindle 8. Secured to the
apper poles of the magnet 1 1 are pole ex-
tensions 11 11. which have each two horns so
disposed that the magnetic flux in flowing
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from one to the other of the poles 1 1 passes

across the poles of the permanent magnet ©.

Owing to the bifurcations or horns. 11 11
of the pole-pieces, when the electromagnet of
which they form a part becomes magnetized
one of the horns of one pole will attract one
pole of the armature 6 and the corresponding
horn of the other pole of the magnet will re-
pel said pole of the armature—that 1s to say,
each pole of the armature will be simultane-
ously and oppositely acted upon by each pole
of the magnet. Thus there 1s a fourtold
magnetic influence brought to bear on a sin-

ole armature with a minimuam amount of mag-

netic leakage. _

A non-magnetic yoke 12 tends to bind the
upper ends of the cores 4 4 together and also
serve as a seat for the serew-bearing 9 for the
spindle 8 and to support the permanently-
magnetized keeper 13 of the permanently-
magnetized armature 6. Serews 14 and 14

corve to connect the yoke 12 and polar ex-
tensions 11 11 to cores 4 and 4 and also to
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~takes place at the other pole
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clamp the metal cover 15 and glass shell 16 to |

the base 3. The ring 17 is also secured to
the cover 15 by the same screws and serves as
means by which the relay may be lifted or
carried. - “

The base 3 has secured thereto contacts 20
20 20 20, which are or may be similar to the
contacts shown in Figs. 4, 5, and 6 and con-
sists simply of a fixed and a movable part,
which are adapted to be opened or closed by
the action of the relay-armature 6. Fig. 4

represents an open contact. Fig. 5 represents

a double open contact. Fig. 6 represents a
closed contact. All of these are well known
and understood by those familiar with the art.
To actuate these contacts, I mount on the ar-
mature 6 the fingers 22 23, which are prefer-
ably of metal and are provided each with a
button 24 25, of insulating material, the ob-
Jects of these buttons being to prevent the
charging of the armature with current from

-the contacts. The fixed member and the mov-

able member of the contacts are connected to
the different insulated binding-posts by wires
or connections, as shown by the dotted lines
in Fig. 1.

vention 1n any way.

The operationsof the relay areasfollows: If
a source of electric energy be connected with
the binding-posts 2 2and current flows through
the magnet-spools 11 from 2 to 2,the magnetic
flux being in two paths through the horns of
sald magnet, the armature 6 will be attracted
and repelled at the same time by the bifur-
cated polar extensions 11 11 of the eclectro-

magnet 1 1-—. ¢., one horn of poleextension 11

will attract the north pole of polarized arma-
ture 6, while the other horn will repel the
south pole of the said armature, as both horns
are of the same polarity. A similar action
extension 11—
% ¢, one horn of the extension will attract
the south pole.of polarized armature 6, while
the other horn will repel the north pole of the
sald armature. It will thus be seen that the
force in dynes exerted at the poles of the mag-
nets and armatures is very much greater for
the power expended than in other forms of
polarized relays.. As this force is exerted
the oscillating armature 6 will instantly swing
in one direction and close or open, as the case
may be, the contacts which are diametrically
opposite, owing to the fact that the fingers
22 23 press against the movable members of
the said contacts and cause the said members
to leave their normal positions. If current
18 now reversed through the magnets 11, a
similar attraction and repulsion will take
place, but in an exactly opposite direction,
causing the armature 6 to swing the opposite

- way and actuate the other contacts that are

05

are energized the

suttably located. While the magnets 1 and 1

- Many variations in these contact
connections may be made to suit special re-
quirements without departing from the in-

polarized keeper 13, which |

»03.4800

1s located close to the poles of the said mag-
nets 1 1, becomes somewhat demagnetized,
owing to the strong magnetic flux passing
from pole to pole of the magnets 1 1 across
the said keeper 18 and diverting or wealen-
ing the normal magnetic flux of said keeper
13. Thus the said keeper has very slight, if
any, effect on the moving armature 6. When,
however, magnets 1 and 1 are entirely de-
energized or open-circuited, the keeper 13 re-
gains its attractive power and attracts with
1ts opposite poles the opposite polesof polar-
1zed armature 6, which swings to a4 middle or
off position, as shown in Fig. 1, and will re-
main in this off position until the magnets 1
and 1 are again energized regardless of the
position that the relay may be set in. The
value of this desirable feature lies in the fact
that no springs are required to pull and hold
the armature into an off position, and there-
fore no power is expended in flexing such
springs, the full dynamic foree of the mag-
net thus being available for actuating the
contacts. The spring contact-pieces when
the electromagnet becomes deénergized will
tend to start the armature hack to its normal
position and to bring it within the magnetic
flux of the keeper, which then holdsit in the
neutral position.

A relay constructed in accordance with my
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Invention embodies many features of supe- |

rrority and advantage over relays at present;
known and used. By providing the electro-
magnet with pole-pieces of the character de-
seribed it is possible to bring the opposing
poles within a very short distance of each
other, and as the magnetic flux is across =
small air-gap there is comparatively little or
no loss of magnetic force, and therefore from
the duplex construection of each pole-piece a
much greater dynamic force is applied to the
armature, each pole of which is thus sub jected
simultaneously to attraction from one pole-
piece of the magnet and repulsion from the
opposite pole-piece. By the employment of
a comparatively strong magnet for the arma-

-ture and mounting the same as deseribed upon

practically frictionless bearings great sensi-
tiveness is attained. Also by employing an
armature ot the horseshoe type instead of the

usual bar-magnet a much more powerful mag-

net for a given size is obtained, thereby add-
Ing to the sensitiveness of the device, and,
moreover, in an armature of this kind it is
possible to bring each pole thereof within the
path of magnetic flux between the pole-pieces
of the electromagnet. By employing a po-
larized keeper, as described, and arranging
the same at right angles to the path of the
magnet-flux the armature is quickly brought
to neutral position upon deénergizing of the

electromagnet, and, moreover, since the path

of the magnet-flux isat right_angles to the di-
rection of magnetic flux in the keeper the mag-
netism of the keeper is neutralized to a oreat
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extent when the electromagnet 1s energized, |
thus releasing the armature from the control-
ling effect of “the keeper and permittiug it to
respond quickly to the magnetism of the elec-
tromagnet. As soon as the electr omagnet 1s
dedner: olzed the magnetism of the Leeper* im-
medmte]y controls the armature and causes
the same to assume its neutral position. It
will therefore be seen thata relay embodying
my nvention has many superior features of
advantage which in their several and com-
bined effects tend to produce a relay of great
sensitiveness, efliciency, and reliability.

Having Lhus described the invention, what
I (‘;Lum 1S NeW 18—

A device of the character described, com-
pris;ing an clectromagnet, a polarized arma-
ture mounted to swing freeiy between the
poles of said magnet, said armature having a
“normal position at 11011(3 angles to the mag-
netic flux bhetween the poles of the magnet, and

cach pole of the armature simultaneously and

oppositely acted upon by each pole-piece of
the electromagnet.

2. A device of the character described com-
prising an clectromagnet of the horseshoe
type, a polarized horseshoe-armature mounted
to- swing freely and having its voles in the
path of magnetic flux between the poles of the
elecctromagnet, cach pole of said armature si-

multancons: y :md, oppositely acted upon by

each pole of the electromagnet.

3. A deviceof the character described, com-
prisinge an eloetlomfwnet, a polarized arma-
ture mounted to swing freely between the
poles of said magnet, said armature h 1aving a
normal position at nnht angles to the mag-
netic flux between the. poles of the magnet,
each pole of the armature mmultfmeousl} and
oppositely influenced by each pole of the elec-
tromagnet, and a keeper arranged at right an-
oles to the path of magnetic tflux between_the
pole-pieces of the electromagnet for the pur-
poses esceribed.

A device of the character deseribed com-
prising an eleetromagnet of the horseshoe
type, a polarized horseshoe-armature mounted
to swing freely and having its poles in the

path of magnetic flux between the poles of the

electromagnet, each pole of said armature

simultaneously and oppositely acted upon by

cach pole of the electromagnet, and a keeper

to maintain said armature normally in neutral
position. '

— 5. Adeviee of the character described, com-
prising an electromagnet having two pole-
picces of one polarity opposed to two pole-
picces ot opposite polarity, a polarized arma-
ture mounted to swing freely between the said
pole-pieces, cach [)()]f‘ of the armature lying
in the path of the magnetic flax between the
pole pmceq of opposite polarity, and a keeper
for said armature arranged at right angles to
the path of magnetic flux between the pole-

pieces of the electromaconet, for the purpose
described. |

6. A device of the character deseribed, com-
prising an electromagnet each pole of*which is
formed with a bifurcated extension with the
bifurcations of one polarity opposite bifurca-
tions of opposite polarity, a polarized arma-
ture mounted to swing freely between said
pole-pieces each pole of said armature being
simultaneously and oppositely acted upon bv
bifurcations of opposite polarity, and a mag-
netic keeper for said armature arranged at
right angles to the path of magnetic flux be-
tween the pole-pieces of the electromfwnet

A device of the character deser 1bed Com-
prmnﬂ an electromagnet having two pole-
pieces of one pohrltv opposed to two pole-
pieces of opposite polarlty, a polarized arma-
ture mounted to swing freely between said
pole-pieces each pole of said armature lying
in the path of magnetic fux between the pole-
pieces of opposite polarity, a circuit-closer
connected with said armature, and contacts ar-
anged to be engaged by sald circuit-closer,
and means to prevent charging of the arma-
ture with current from the contacts.

8. A device of the character deseribed, com-
prising an electromagnet of the horseshoe
type each pole of which is provided with a
bifurcated extension, a polarized armature
mounted to swing freely between said exten-
sions with each pole thereof lying in the path
of the magnetic flux between bifurcations of
opposite polarity, a circuit-closer operated by
the armature, contacts engaged by the circuit-
closer, said contacts provided with spring
members carrying contact-pieces, and insula-
tion to protect the armature from currents in
the contact-pieces when engaging the same.

9. Adevice of the character deser 1bed, com-
prlsmn a single electromagnet lmvmﬂ' two
pole-piecesof like polarity opposed ;0 two pole-
pteces of like but opposite polarity, a polarized
armature mounted to swing freely between
the pole-pieces of the lectlomw net each
pole of said armature arraneed in the path of
magnetic lux between pole-pieces of opposite
polarity, a magnetic keeper for said armaturc
the direction of magnetic flux of which is at
right angles to the dnectlon of flux between
the pole-picees of the electromagnet, a circuit-
closer operated by said armature, contact-
pieces adapted to be engaged by said cireuit-
closer and insulation at the point of engage-
ment between the circuit-closer and the con-
tact-pieces.

In testimony that I claim the foregoing T
have hereunto set my hand this 1st day of
December, 1903.

HERBERT B. TAYLOR.

Witnesses:
CHARLES H. Prrr,
RusserL,. M. Evererr.
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