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To all whom it may concerm:

Be it known that I, WILLIAM W. DEAN,
citizen of the United States, residing at (Jhl-
cago, in the county ot Cook and State of Tlli-
nois, have invented a certain new and useful
Improvement in Relays, (Case No. 41,) of
which the following is a fall, clear, concise,
and exact description.

My invention relates to a relay, and has for
its object to provide a relay which will Dbe
specially adapted for use in connection with
telephone - exchange systems to respond to
alternating ringing-currents of the kind usu-
ally employed in operating call-bells of sub-
seribers’ substation instruments. A relay
which will act sluggishly but strongly and
cortainly under the influence of such cur-
rents is of use to telephone engineers in
many ways. |

In accordance with my invention I provide
a W-shaped pole-piece for the electromagnet
of the relay, the base of said pole-piece being
secured to one end of the magnet and the
arms of the pole-piece extending forward on
either side of the magnet and projecting be-
yond the front end thereof. An armature,
which is preferably in the shape of a com-
paratively massive rectangular block of iron,
is pivoted in the extensions or arms oi the
pole-piece to swing in a vertical plane. The

pivotal line or axis of rotation of the arma- |

ture is preferably substantially in the plane
of the magnet-core and substantially at right
angles with the line of said core. The arma-
ture normally rests in an angular position
with its inner end slightly below the magnet-
core, and the magnet when excited is adapted
to attract the end of the armature to swing
the same from its angular position into a po-
sition substantially in alinement with the
core—that is, a substantially horizontal posi-
tion. Ipreferably provide an extension from
the lower inner edge of the armature, which
extension is adapted to be attracted by the
side of the core which exerts a direct pull
thereon as the armature swings into 1ts hori-
zontal position. Baid extension alsc serves
as a stop, striking against the side of the core
and limiting the arc through which the ar-

5o mature may swing.

My invention also contemplates an im-

|

- fasten these two paris together.

| proved form of rubbing contact operated by

the armature of the lel.ﬂ,y to control a local
circuif.

- I will describe my invention more particu-
larly by reference to the accompanying draw-
ings, which illanstrate the preferred embodi-
ment thereof, and that which I regard as new
will be pointed out in the appended claims.

Higure 1 is a plan view of the relay. Fig.
2 is a vertical section thereof, and IFig. 3 1s &
perspective.

Similar letters of reference are used to des-
1ignate the same parts whelm er they are
Shown

The magnet of the relay comprises a core
a and an inclosing helix ¢, wound around
said core. Square end pieces ¢* a?, of insu-
lating material, are also provided for the mag-
net. A U-shaped pole-piece b is fastened at
its base to the rear end of the magnet, and
the arms 0’ b’ of said pole-piecs pass forward
parallel with the magnet, inclosing the same,

sald arms extendmn a eonsldemble distance
beyond the for ward end of the magnet.
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Serews ¢ ¢ pass through the arms 0 b" into

the forward end piece aﬁ of the magnet, and
a serew d passes through the base of the
pole - piece into the rear “end of the core to
The arma-
ture e, which is in the form of a compara-
tively heavy rectangular prism of soft iron,
is provided with irunnionse’ ¢, which are piv-
oted or journaled in the projecting ends of the
arms b' b' of the pole-piece. These trunnions
are located in a plane which passes through
the center of the magnet-core, and the axial
line of the armature formed bysaid trunnions
about which the armature rotates 1s substan-
tially at right angles with theline of the core.
The trunnions are placed approximately in
the center of the armature, the stop ¢*and
contact-post ¢ making the inner end of the
armature the heavier and causing it'to rest
normally in the angualar position shown in
Fig. 2. Thearcthrough which the armature

swings in one direction is limited by a rod or
stop f, which is fastened between the arms 0’
b’ in the upper portion of their forward ends,
and the movement of the arms in the other
direction is limited by an extension ¢ which
is secured to the under side of the inner end
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of the armature. As the armature swings
into a horizontal position this extension
strikes the side of the forward end of the
magnet-core and besides serving as a stop
also affords means whereby the magnet may
exert a direct or tangential pull upon the ar-
mature as it approaches the horizontal posi-
tion. A plug e’ of brass or other non-mag-
netic material, is pr efembly provided in said
extension toserve as a buffer and prevent the
extension from sticking to the end of the
magnet-core through the efiect of any resid-
ual magnetism.

A contact-point ¢ is carried by the arma-
ture, preferably consisting of a screw passed
through from itsunderside between the axial
line and the inner end and projecting through
the armature for a short distance above the
upner surface. Coacting with this contact-
plece carried by the armature a contact-
spring ¢’ is provided, which is mounted upon
a brass plate N, carried by the forward insu-
lating end piece a*. The brass plate i has
a rearwardly-extending tongue 52’ formed
thereon to afford means for attaching one of
the terminal wires of an electrie cirenit. The
other terminal wire of the circuit, which is
to be controlled by the relay, may be soldered
to the brass rod 7, which is mounted in the
rear porivin of the metallic {ramework of the
relay.

It will be seen that as the armature ro-
tates the contact-point g carried thereby WIH
swing ia the arcof a ecirele, and the spring ¢
18 dl‘%}p(}%ed 30 that it is subqtfmtmllj tangen-
t1al to this are.
into & horizontal position, thereiore, a rub-
bing GOIlthCU will be effected between the two

parts ¢ ¢'. - This rubbing contact is prefer-

abl% to an ordinary eo 1ta,eh, because it is
more eflective e]ectueally and keeps ltself
clean.

Having thns described my invention, I
claim as now and desire to secure by Letters
Patent—

1. The combination with an electromagnset,
of a U-shaped pole-piece for the magnet, se-
cured to the magnet-core at the rear end, the
artes of said pole-piece extending forward on
either side of the magnet and projecting be-
yond tihe {ront end thereoi, and an armature
pivoted in the arms cof said pole-piece and

normally resting in an angular position, the
sald armature nearest the magnet-

end of

A% the armature swings up

741,
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core being adapted to be atiracted thereby,
to swing sald armature about its pivotintoa
position substantially in alinement with the
magnet-core, as set forth. | -

2. Thecombination with an electromagnet,
of a rectangular bleck of iron pivoted in front
of sald magnet, to swing in a vertical plane,
forming an armature for the magnet, the
pivotal line or axis of rotation of the arma-
ture being substantially in the plane of the
magnet-core and substantially at right an-
gles with the line of said core, the ar
normally resting in an anwular position with
1ts inner end Shﬂ’hﬂy below the end of the
magnet-core, the magnet, when execited, be-
ing’ adapted to attract the end of the arma-
ture to swing the armature intc a position
%ub&,mntlally in aline ment with the core, as
set forth.

3. Thecombination with an electromagnet,
of a U-shaped. pole-piece for the magnet, se-
cured to the magnet-core at the rear end, the
arms of sald pole-plece extending forward on
elther side of the magnet and projecting be-
yond the front end thereof, an armature piv-
oted in the arms of said pole-piece and nor-
mally resting In an angular position, the end
of sald armature nearest the magnet-core be-
1ing adapted to be attracted thereby, o swing
gald armature about its pivot into a position
substantially in alinement with the magnet-
core, and an extension of the armature adapt-
ed to be attracted by the side of the core,
which exerts a direct pull thereon, said ex-
tension further serving as a stop, striking
against the side of the core to limit the are
through which the armature may swing, as
set forth,

4, The combination with an armature piv-
oted to swing in an arc of a cirele, of a sta-
tlonarily-mounted contact-piece ¢’ and a con-
tact-piece g carried by the armature and
swinging in an arc¢ with the same, the sta-
tmnm’*y eontact -piece being mounted to en-
cage the moving piece substantially tangen-
tlally to the arce of its movement, whereby a
rubbing contact between the 6Wo pleces 18
eltected, as set forth.

In witness whereof I hereunto subseribe my
name this 7th day of November, A. D. 1900.
WILLIAM W. DEAN.

Witnesses:
DE Witt C. TANNER,
W. W. LEACH.
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