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To (// it'? On, it in (t1/ CO7 cei'7. 
Be it known that I, CHARLEs E. SCRIBNER, 

a citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented a certain new and useful 
Improvement in Electromagnets, (Case No. 
405,) 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 concerns, broadly, the con 

struction of electromagnets, its aim being to 
produce an electromagnet which shall respond 
to alternating or pulsating electric currents, 
but which shall remain inert when traversed 
by undulating or continuous currents. 
The immediate object of the invention is to 

provide a polarized signal-bell for telephone 
lines which shall remain undisturbed by cur 
rent continuously flowing through it, but shall 
be sensitive to alternating signaling-currents. 
The essential novelty of my invention con 

sists in the combination, with an electromag 
net and its armature, of a bridge or magnetic 
shunt of magnetic material between the poles 
of the electromagnet and a magnetizing-helix 
upon the bridge, adapted to nullify the po 
larity of the magnet-poles, or, in other words, 
to create a condition of no difference of mag 
netic potential between the poles. The ar 
mature is by this device perfectly shunted by 
the bridge while continuous currents traverse 
the magnet-helices. For the purpose of mak 
ing the magnet responsive to alternating cur 

35 rents this bridge is surrounded by a closed 
conducting-circuit, as by a tube of copper, 
by which rapid fluctuations of the induction 
in the bridge are obstructed, so that when 
the magnet-coils are traversed by rapidly 
varying currents the null condition of the 
magnet-poles is not attained, and the poles 
act upon the armature in the usual Way to ef 
fect its movement. In utilizing this con 
trivance in a polarized electric bella constant 
polarity is imparted to the electromagnet by 
means of a permanent magnet in proper re 
lation to it. The armature is centrally piv 
oted in the manner shown in IPatent No. 
210,886, dated December 17, 1878, to T. A. 

So Watson, and carries a tongue Oscillating be 
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tween gongs. A bell thus organized will re 
main unaffected when traversed by an unva 
rying or constant current of any strength, 
but will respond to fluctuations or alterna 
tions in the current through it, such as are 55 
produced by the action of a generator of sig 
naling- current, with an efficiency substan 
tially as great as that of the ordinary polarized 
signal-bell. 
The invention is shown in the accompany- 6o 

ing drawings. 
Figure 1 of the drawings represents the ele 

ments of the electromagnet in a diagrammatic 
manner. Fig. 2 is a front elevation of the 
polarized signal-bell. Fig. 3 is a section of 65 
a portion of the bell through the magnetic 
bridge and its surrounding tube and magnet 
izing-helix. Fig. 4 is a side elevation of the 
bell. Fig. 5 is a diagram illustrating the use 
of the bell in a telephone-line in which a cur- 7 O 
rent circulates constantly for the purpose of 
charging a storage battery at the Substation. 
The essential and novel features of the in 

vention may be described with reference to 
Fig. 1. 
The usual U-shaped core C of the electro 

magnet is provided with a bridge C' integral 
with it, the pole-pieces Ct a projecting be 
yond the bridge and being presented to the 
armature b. Upon the bridge C is placed a 8o 
closed conducting-circuit c, represented as a 
short-circuited coil of low l'esistance, Which 
may in practice be a tube of non-magnetic 
metal. Helices d and d are wound upon two 
limbs of the core d, and a third helix cl is 85 
wound upon the bridge C' outside the coil or 
winding c. Coils d, d, and d are connected 
in series. The coils cl and d may be of the 
usual size and resistance-say of one thousand. 
ohms. Coil d' may be of any suitable l'esist- 9o 
ance, but should have a magnetizing effect 
with relation to coils d and d such that it 
may produce in the bridge C.' an induction 
equal to that produced by coils cl and (l 
in the core C, and in the same direction in 95 
the circuit. Under this condition. When the 
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three helices are traversed by a steady cul 
rent there will be a condition of no differ 
ence of magnetic potential between the ex 
tremities of the bridge a', or, in other Words, IOO 

  



TO 

25 

35 

45 

55 

2 

ently at either side. 

this bridge will be a perfect short circuit of 
the magnet and will prevent the magnetizing 
of pole-pieces (t° and Ct. The al'maturel) will 
therefore not be attracted. When, however, 
the current through these helices is caused 
to Vary quickly, corresponding fluctuations 
of the induction through the bridge a' are 
obstructed or largely prevented by the cur 
Tents induced in the short-circuited coil or 
tube c in a nanner well known. The short 
circuited conductor C thus both directly in 
pain's the efficiency of the bridge C.' as a mag 
netic shunt and shields this bridge from the 
action of the helixd, the effect being substan 
tially equivalent to the removal or interrup 
tion of the bridge C. during the passage of the 
Varying current. Ience the armature () is 
attracted and brought into motion when the 
magnet is traversed by alternating or other 
rapidly-varying currents. 
The magnetic bridge surrounded by the 

closed conducting-circuit (the copper tube) 
is of course alone effective to a certain ex 
tent in reducing the difference of magnetic 
potential at the poles when the magnet is 
eXcited by continuous currents. Ience the 
bell is operative in a degree when the wind 
ing (lis omitted. The best effect is, how 
ever, obtained with the complete device as 
described. 

Figs. 2, 3, and 4 illustrate the application 
of this contlivance in a polarized electric bell 
of well-known type. The electromagnet is 
carried in a frame, at one extremity of which, 
Opposite the pole-pieces (* (ii of the magnet, 
the armature b is carried by trunnions at its 
center. The same frame carries upon posts 
a pair of gongs e, between which oscillates a 
hammer?, carried by a tongue f', secured to 
the armature b. A bent permanent magnet 
g has one extremity fixed to the yoke of the 
electromagnet and the other presented to the 
almature b, so that the latter is permanently 
magnetized by induction with like poles at 
its extremities. The bridge (t' may be a small 
bar of iron let into the pole-pieces Clas. It 
is surrounded by a cylinder or tube c of cop 
per, which is provided with flanges or heads . 
near its extremities, the space between the 
heads being filled by the coil d?. While a 
steady current is flowing through the coils of 
this bell the electromagnet exerts no attrac 
tion upon its ailmature b, and since the latter 
is magnetized by permanent magnet g with 
consequent poles at its center it lies indiffer 

When, however, an al 
ternating signaling - current finds circuit 
through the bell, the magnetic bridge and the 
coil d' cease to perform their function, the 
pole-pieces are alternately magnetized in op 
posite directions through the agency of helices 
d and d", and the armature is thrown into 
vibrationi. Obviously if the signaling-cur 
rent were not actually reversed, but only 
l'aised above and depressed below a certain 
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armature would be the same as that produced 
by an alternating cull'elt. 

In telephone-exchange practice it has soline 
times been found desirable to provide at the 
substation of a line a storage battery for Op 
erating the station-transmittel', the battery 
being charged by a current constantly ?low 
ing in the line fion a central Soul'ce, but it 
has been found that such steadily-flowing cur 
rent interfered with the operation of the Ordi 
nary type of polarized bell. Fig. 5 represents 
such all organization of circuits, including 
my improved bell at the substation. 
Telephone-line 1 2 extends from a substa 

tion to a central station i. At the substa 
tion the circuit, includes selially a storage 
battery l; of two cells and three windings (d. 
d", and d of the bell l. At the central sta 
tion the line includes an annunciator 77 and 
all impedance-coil n, and is led to the tel'mi 
nals of the central charging-battery O. The 
line is connected With the usual spring-jack 
p. A plug (it is represented, which, when in 
troduced into spring-jackp, serves to connect 
a source 7 of alternating signaling-currentina, 
bridge of the line-circuit 12 at the exchange, 
the continuity of this circuit being controlled, 
however, by the usual ringing-key S. 
The circulation of the charging - current 

in the line leaves the bell l normally inelt. 
When the source of signaling-current is con 
nected with the line, fluctuations are produced 
in the line-circuit 12 which effect the opera 
tion of the bell. If the source 1 of signaling 
current be of sufficient strength with relation 
to battery O, it may create an alternating cur 
rent in the line-circuit, but if the electromo 
tive force of the source of signaling-current 
be less than that of battery O clearly the re 
Sulting signaling-current would be only a pull 
sating or undulating current. in either case 
the bell may be efficiently actuated without 
disconnecting the battery O. 

I claim as new and desire to secure by Let 
tel's Patent 

1. The combination with an electromagnet, 
of a bridge of magnetic material between its 
poles, a coil encircling the bridge, and means 
for producing current in the coil, said coilbe 
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ing adapted to create a condition of no differ- . 
ence of magnetic potential between the poles 
Of the magnet, Substantially as described. 

2. The combination with an electromagnet, 
of a bridge of magnetic material uniting its 
poles, a closed conducting-circuit and a coil 
encircling the bridge, and a source of current 
in circuit with said coil, the coil being adapted 
to produce a condition of no difference of mag 
Inetic potential between the magnet-poles, as 
described. 

3. The combination in an electromagnet, 
of a core terminating in pole-pieces, windings 
On the core, a bridge of magnetic material 
uniting the pole-pieces, a closed conducting 
circuit and a winding encircling the said 

average or normal value, the effect upon the bridge, all of said windings being connected 
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in the same electrical circuit, the last. In en 
tioned winding being adapted to neutralize 
the effect of the other two windings upon the 
pole-pieces, substantially as described. 

4. In an electric bell the combination with 
the electromagnet and the centrally-pivoted 
polarized armature thereof, of a bridge of 
magnetic material uniting the poles of the 
magnet, and a closed conducting-circuit en 
circling the bridge, as described. 

5. The combination in an electric bell, of 
the electromagnet and the centrally-pivoted 
polarized armature thereof, a bridge of mag 
netic material uniting the poles of the elec 
tromagnet, a closed conducting-circuit and a 
winding encircling the said bridge, the said 
winding being in a circuit with the windings 
of the electromagnet and being adapted to 
1neutralize the effect of the said magnet-wind 

C 

ings upon the poles of the magnet, Substan 
tially as described. 

6. In an electric circuit, the combination of 
a source of charging-current, a storage bat 
tery, a polarized signal-bell having its electro 
magnet provided with a bridge of magnetic 
material uniting its poles, a winding in the 
charging-circuit and a closed conducting-cir 
cuit encircling the said bridge, and means for 
producing Variations in the current through 
the charging - circuit, substantially as de 
scribed. 

In Witness whereof Thereunto subscribe my 
name this 17th day of September, A. D. 1895. 

CHARIES E. SCRIBNER. 
Witnesses: 

ELLA EDLER, 
IUCILE RUSSELL. 
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