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To all whomv it may cOnCEerm:

Be it known that I, F'rRANK R. MCBERTY, a
citizen of the United States, residingat Down-
er’s Grove, in the county of Du Pageand State
of Illinois, have invented a certain new and
nseful Improvement in Electro-Magnets, (Case
No. 7) of which the following is a full, clear,
concise, and exact description, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification,

My invention relates to electromagnetic ap-
pliances for use with currents of varying
character; its object is to produce an electro-
magnetic device which shall be responsive to
alternating eurrents, butnot toapproximately
continuous currents of constant direction.

In my joint application with C. I&.Seribner,
Serial No. 469,263, filed April 6,1898, for elec-
tromagnets andannunciators, is described an
electromagnet which is responsive to continu-
ous, or approximately continuous currents,
but not to alternating currents. This char-
acteristic is produced by closed conductors

threaded by lines of force of the electromag-.

net, the conductors being preferably placed
near the poles of the magnet, the effect of the
closed conductors being a tendency to demag-
netize the polesof the magnet and to prevent
their attraction of the armature when the
magnetism of the magnet is rapidly varied or
alternated.

My present invention is anextension of the
idea embodied in the joint invention, the re-
verse result being obtained; that is,the de-
vice is made responsive to alternating cur-
rents, but not to continuous currents.

In my present invention I provide a mag-
netie short ecircuit for the electromagnet,
shunting the armature,and I encircle the bar
of iron or other magnetic material constitut-
ing the shunt or shortcircuit by a closed con-
ductor. The maguetic shunt thus becomes
operative only when the magnetism of the
magnet remains practically constant; a vary-
ing or alternating magnetization of the mag-
netic shunt is prevented or opposed by the
induced currents in the eonductor enecir-

cling the shunt and the lines of force of the
electromagnet are compelled to traverse the
armature and thus to cause its attraction.
Thus in practice I may connect the poles of
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an ordinary electromagnet by a bar of ironof
sufficient cross section to prevent any appre-
clable aitraction of its armature by the elec-
tromagnet, and I surround this shunting bar
by a mass of copper, as a copper cylinder.
The armature will then be found to remain
unattracted when the coils of the magnet are
traversed by a continuous current, but will
be attracted when the coils are traversed by
alternating currents, almost as stronglyas if
the magnetic shunt were absent.

In a modification of my invention 1 com-
bine the present device with thatof the joint
application mentioned. The electromagnet
may be provided with an armature at each
end, the cores being united at one end by a
voke of magnetic material surrounded by a
copper ¢ylinder, while the other ends of the
cores may be each surrounded by a copper
cylinder; when an alternating current 1s sent
through the coils of this device one of the
armatures is attracted, while with a ceontinu-
ous current through the magnet the other
armature is atiracted.

My invention is obviously capable of nu-

merous applications, but it 18 of especial util-
ity in connection with telephone apparatus,
particularly in the annunciators of telephone
lines. The annuneclators in common use are
designed tobe operated by the alternating sig-
naling currents commonly employed in tele-
phone exchange systems, but they are also
equally sensitive to “stray” currents of ap-
proximately continuous character which fre-
quently find cirveuit upon the telephone lines
{rom extraneous sources. An annunciator
may be constructed In accordance with my
invention which shall be operated by alter-
nating currents only, or, an annunciator of
the self-restoring type may be constructed
which shall be operated by an alternating
current, but which shall be restored or re-
placed to its normal position by a continuous
current.

I have illustrated my invention in the ac-
companying drawings and will describe it
with reference thereto.

Figure 1 of the drawings represent in plan
my invention in a simple form as applied to
a telegraph relay. IFig. 2 1S a side elevation
of the same device. I'ig.51sa side elevation
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of an annunciator embodying my invention. |

Fig. 4 is a longitudinal central section of the
annunciator. Fig. 5 is a transverse section
of the annuneciator on line 5—5 of Fig. 3
through the iron shunting bar or disk and
the conducting mass. Fig. 6 is'a perspective
view of the shunting bar or plate and the cop-
per massremoved from the annunciator. Fig.

7 is a plan of a telegraph relay provided with.

two armatures, as described. Fig.8is a side
elevation of the same relay. Fig. 9 is a side
elevation of a telephone annunciator of the
self-restoring type provided with my improve-
ment. Fig. 10 is a Iongitudinal central sec-
tion of the annunciator. Fig. 11 is a trans-
verse section thereof upon line 11—11 of Fig.
9. IKig.12 18 a transverse section on line
12—12 of IFig. 9. Iig.13isa perspective view
of the shunting plate employed in this an-
nuneciator. | |

Figs. 1 and 2 illustrate my invention in its
simplest form. The cores o’ a* of a horse-
shoe: electromagnet a are united near their
polar extensions by a bar ¢® of iron which is
surrounded or encircled by a heavy tube or
cylindera*of copper. The magnet is mounted

~ in a suitable manner upon a base b; before
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its:-poles an armature ¢’ is placed, supported
upon.an armature lever a’ pivoted upon trun-
nions b’ b* supported in a frame b® mounted
upon the base plate 6. The armature lever

- 1s normally retracted against a stop b* by an
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adjustablespring 6°inthe usual manner. The
terminals of the coils a”a® of the electromag-
net are led to binding posts cand ¢’ as usual.

When a continuous current finds cireunit |
through the coils a”a®the cores ¢’ a? aremag- |

netized, the lines of force all, or nearly all,
finding circuit through the magnetic shunt-
ing or short eircuiting bar a®; hence the pro-
longations ot the cores beyond the bar ¢?, or
the polesof the magnet, are feebly magnetized

- or entirely inert, and the armature af remains
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anattracted. When, however, an alternat-

ing current traverses the coils a’ a® the lines

of force set up-in the cores o’ o by the coils
are prevented from traversing the shunting
bar a® by the reaction upon the bar of the
closed circuita’. Eachslight pulsation of mag-
netism through the bar «® induces a current
in the cylinder a*in a direction to oppose the
further magnetization of the bar a?, and by
making the mass of the eylinder a* consid-
erable, such magnetism is, as stated, almost
entirely prevented. Thelines of force of the
cores ¢’ a® being thus, so to speak, prevented
from traversing the shunting path, find cir-
cuit onward through the poles of the magnet
to the armature o’ causing the latter to be
powerfully attracted. -

In the annunciator shown in Figs. 3 to 6
the.electromagnet d is, for the sake of com-
pactness, constructed in the tubular form.
It thus comprises a core d’ upon which the
helix d* is wound, the whole being inclosed
in: a tubular shell d° closed at one extremity.
Opposite the open extremity of the tube, be-

‘between the arms.
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fore the poles of the magnet, an armature d*
18 suspended at its upper edge upon trun-
nions e carried in a bracket ¢’ fixed to the
shell of the magnet. The armature d* carries
a light arm ¢° which extends forward and ter-
minates in a catch d° A light shutter £ is

‘hinged at its lower edge and to one side of

1ts center of gravity to a base plate g upon

~which the annuneciatoris mounted; the upper

edge of the shutter f is adapted to engage

~with the catch d° the shutter being normally
‘retained thereby in its vertical position.

When the catch d°is disengaged from the
shutter the latter is permitted to fall into a
horizontal position, disclosing the face of the
plate g upon which any suitable number or
indication may be placed. The bar or mag-
netic bridge or shunt in this form of magnet

may best be construeted as a star or radiated
| disk of magnetic material, whose arms are
surrounded by a metallic mass, preferably of

low magnetic permeability. Thus, asseenin

| Fig. 5, a star £ of iron is construeted, having
- a central perforation which fits closely upon

the core d” of the magnet, the extremities of
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the arms of the star being made to fit closely

the interior of the shell d®. The star /18 em-

bedded in a mass 2 of copper, the. copper be-
ing continued to a considerable depth upon

each side of the star and filling the openings

circuit of copper about each of the arms of
the star, the circuit being very short and of
comparatively large cross section. ‘A slot
or saw-cut /o is cut radially in the cylinder
formed by the star and the mass of copper

There thus exists a closed

25

to prevent the detrimental effect of induced

currents circulating about the core d’. The
operation of the annunciator is substantially

the same as that of the form. of electromag-

10§

net before described. The magnetie eircuit

of the magnet, when continuously energized,

‘18 through the core d’,'the bridge A of iron
‘to the shell d° thence returning to the core;

the armature is thus shunted as before by

ing currents in the eoil d?.induced currents

‘are caused to circulate about each of the
‘arms of the star 2 in the mass 2 of copper,

thus preventing the shunting effect of the

star 2 and causing the armature d* to be at-

tracted. The cateh d°is thus raised out of

-engagement with theshutter /, permitting the
latter to fall and give its signal.

In the modified form shown in Figs. 7 and
S, & pairof cores(!’ are provided, surrounded
by helices [* . At one end of the magnet
the cores [ I’ are joined by a bar It of iron
which is surrounded by a heavy copper cyl-
inder or tube . The other extremities of
the cores [ I’ are encircled by other copper
cylinders &’ [* and are connected by a light
bridge {° of iron, placed between the magnet

helices and the eylinders I I”. The magnet .
18 supported upon a base plate m. Two ar-
matures n and oare provided for the magnet, |

IIC

‘the iron disk A and remains unattracted; -
but when the magnet isenergized by alternat-
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one at each end.
before the polar extensions [’ [ of the cores
[ beyond the voke or bar' [}, being sup-
ported upon trunnions n’ 7°in a base plate
n®, The armature is provided with the usual
adjustable stop n' and retractile spring 7’
At the other end of the magnet the armature
o is pivotally supported before the poles of
the cores [ !’ which project through the cyl-
inders {* [7,the armature belng EL]bO provided
with the retractile spring ¢ and stop 0*. The
terminals of the helices ? > are led to binding
posts p p’.  When in this modification a con-
tinuous current finds cirecuit through the coils

of the magnet, the cores [ /" are magnetized,

the lines of force developed in them fnding
circuit through the bar /' and the armature
o unopposed by induced currents in either
cylinder % (% or{". The armature o is at-
tracted and- moves toward its poles, the ar-
mature 2 at the same time remaining unat-
tracted. When, on the other hand,alternat-
ing current :.uwelse& the maenet the lines of
force produced in the emesl are prevented
from finding circuit through the bar /* and
are forced to pass through the tubular exten-
sions P 9 and the armature n, attracting this
armature andsetting it in motion. The mag-
netization of those portions of the cores( !
which are encircled by the cylinders { ' is
prevented by the similar opposing effect of
the induced currents in the cylinders, the ar-
matare ¢ remaining therefore unatiracted.
The thin bridge {° between the cores is pro-
vided to serve as a path for the lines of force
through the cores when the armature ¢ isun-
attracted — that is, when alternating cur-
rents are traversing the magnet helices.

If desired the stops n* and o0® and the co-
operating contact surfaces of the armature
levers, properly insulated, may control two
local eircuits including soundel s, the coils #

[ being 1n a telenmph line provided with
keys for closing either alternating or continu-

ous current to the line cireuit in the well

known manner. When thus arranged, each

closure of the key sending alternating cur-

rent will cause the armature nto be attracted
and to operate its sounder; whnile each clos-
ure of the key sending continuous current
will cause the armature o only to be operated.

When the keys are simultaneously closed, 1.

find that both armatures are attracted, and
hence beth sounders are coperated. In fact,
by the simultaneous manipulation of the two
keys, two messages may be simultanecusly
transmitted and reproduced, one upon each
of the sounders, through the medium of the
same relay, one of the armatures of the relay
responding only to current of one character,
and the other only to current of the other
character.

In Figs. 9 to 13, the annunciator shown re-
sembles that previously desecribed, but the
shutter is arranged to be an armature of the
tubular electromagnet soas to bes restored by
the energization of the magnet. Thigannun-

-

Thearmature n is arranged | ciator campmses a tubular electromagnet ¢

having a core ¢’, a helix g* wound thel'eon
and a tubular shell q°, the magnet bemﬂopen
at each end; before one end of the magnetan
armature r is hung from itsupper edﬂ'e as in

‘theordinaryannunciator; beforethe otherend

of the magnet another armature s is placed,
pivoted at its lower edge and a little to one
side of itscenter of nrawty in order that the
armature may fall outward when free. The
armature + carries an arm »’ terminating in
a cateh which is adapted to engage with the
upper edge of the armature s, f;md thus tore-
tain the atter armature in its vertical POSl-
tion. In frontof the armature sissuspended
a light shield ¢ from its upper edge, which
normally conceals the face of the armature

g

when the armature is reieased it falls against

the shield and pushes it into a horizontal po-
sition, thus disclosing the face of the arma-
ture and the number or cother indication
which may be painted thereon. The core ¢’
is surrounded at the extremity nearest the
armature » by a cylinder w consisting of an
iron star i embedded in a mass of copper 7,
like that described before in connection with
the other form of annunciator. The other
extremity of the coreis surrounded by a solid
copper cylinder or tube ». When an alter-
nating current traverses the helix ¢° of this
annuneiator, the armatare s remains unat-
tracted, while the armature 7 18 attracted, re-

leasing armature s and permitting it to fall

and give the indication; but when a continu-
ous current, as the current from a battery, is
closed through the annunciator magnet the

armatuare s is attracted and drawn back toits

normal position,in engagementwith the cateh,
the armature » being now unattracted.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Patent— |

1. The combination with an electromagnet
provided with an armature,of a bridge or bar
of magnetic material shunting the armature,
and a closed condueting circuit encircling the
said bridge, substantially as desecribed.

2. The combination with an electromagnet
of a barof iron permanently uniting the poles
thereof, and a ¢ylinder or tube of metal sur-
rounding the said bar, substantially as de-
seribed. -

8. The combination with a tubular magnet,
of radial arms of mwagnetic material connect-
ing the core with the shell of the magnet, and
a mass of conducting metal surrounding the
said arm, substantially as desecribed.

4. The combination in an electric annunei-
ator, of an eleciromagnet, an armature there-
for, an indieator controlled by the said arma-
ture, a bridge of magnetic material connect-
ing the poles ol the magnet, and a mass of
metal of low magnetic perm eablhty surround-
ing the bridge, mbstanhaﬂy as deseribed.

5. The combination in an electromagnet, of

the two cores thereof, a bar or yoke of mag-
netic material joining the two cores near one
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end, a closed conductmg clrcult encireling the

sald bar, a movable armature before.the ex-
tremities of the cores at the same end, other
closed conducting circuits encireling the other

ends of the said cores, and another armature.
before the latter extremities of the bars, sub-

stantially as described.

6. 'The combination with the core of anelec-

tromagnet, of two armatures one opposite each
end thereof, a bar or mass of magnetic-mate-

rial arranﬂed in magnetic shunt of the said

armature, a closed conducting- circuit encir-
cling the said bar, and another closed con-
ducting circuit encircling the core near the

otherarmature,whereby the magnet is caused
to attract one armature when. energlzed by a

eontmuous current, and the other armature

when: energized by an alternating current,

Substantlally as described.
7. In an electric annunemtor the combina-

tion with a tubular magnet, of an armatnre

- opposite each end thereof one armature, serv-

ing as the indicator of the annunciator, bemg

‘normally retained undisplayed by meehamsma

controlled by the other armature engaging
with the shutter, radial arms of maﬂ'netlc mé-
terial shunting the armature eontrollmﬂ' said
mechanism, a mass of metal of low mawnetle

permeability surrounding the said ra,dlall

12,386

arms, and a eylinder of metal of low magnetic
permeablhty surrounding the end.of the core
which is adapted to attract theshutter-arma-

ture, substantially as described.

8. The combination with an eleetromagnet
and the movable armature thereof, of a bar

or mass of magnetic material in ma,n'netlc

shunt of the armature, a. closed conductmn'
circuit encireling the said: magnetic shunt

‘and- means for closing either alternating or

continuous current through the coil of the
electromagnet, substantially as described.

9. The combination with an electromagnet,
of an armature at each end thereof, a closed
conducting circuit encireling the. pole of the
magnet near one of the armatures, a magnetie
shunt about the other armature encireled by
a. closed conduecting circuit, and means for
closing either alternating or eontinuous cur-
rent throuwh the coil of the ‘magnet, whereby
one armature or the other may: be. OPerated,
substantially as deseribed.

In witness whereof I hereunto. subscribe

'my name this 24th day of April, A. D. 1893.

FRANK R. MCB_ERT‘Y

Witnesses: |
ELLA EDLER,
D. K. WILLETT.

30

35

40

50




	Drawings
	Front Page
	Specification
	Claims

