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To all, Luhon, it naily concern: 
Be it known that I, CHARLESE. SCRIBNER, 

a citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 

5 nois, have invented a certain new and useful 
Improvement in Annunciators for Telephone 
Switchboards, (Case No. 324.) of which the 
following is a full, clear, concise, and exact 
description, reference being had to the accom 

. IO panying drawings, forming a part of this 
Specification. 
My invention relates to electric annuncia 

tors for use in connection with telephone 
lines at central offices. Its object is to pro 

15 duce an annunciator adapted to receive and 
respond to signaling-currents of rapidly-al 
ternating character but to remain inert when 
traversed by approximately continuous cur 
rentS. 

2O The annunciators for telephone-lines ordi 
narily in use respond equally well to the al 
tel'nating currents commonly employed in 
transmitting signals between stations and to 
continuous currents. Hence in telephone 

25 exchange Systems comprising grounded or 
earth-return telephone-lines the annunciators 
are frequently operated by leak or induced 
currents from extraneous sources, particu 
larly by continuous currents finding circuit 

3O from earth at a sub-station to earth at the 
central station when either station is in proX 
imity to a grounded electric-railway system. 
The annunciators are thus caused to give 
false signals, creating confusion at the cen 

35 trail office. 
In my improved annunciator I have em 

ployed the usual indicator controlled by a 
movable almature. In combination with this 
armature I have arranged two helices adapted 

4O to act differentially upon the armature, one 
of the helices being constructed of high im 
pedance or self-induction and being shunted 
by a non-inductive resistance. The helices 
are connected in series in the same circuit. 

45 Their resistances and that of the non-induct 
ive resistance-coil are so adjusted with rela 
tion to each other that when a continuous 
current is sent through the circuit the two 
helices annul each other's effect upon the air 

So nature, so that the latter remains inert. 
When, however, an alternating current trav 

erses the circuit, Only a small portion of the 
current passes through the helix of high im 
pedance, being shunted therefrom by the non 
inductive resistance, so that the other helix 55 
greatly predominates in its effect upon the 
armature and the latter is actuated to release 
or operate the indicator. In practice the two 
helices may be disposed upon the same mag 
net-core suitably arranged with relation to 6o 
the armature, or they may be placed upon 
different cores arranged to operate differen 
tially upon a common armature. I am thus 
enabled to construct an annunciator which, 
While remaining sensitive to signaling-cur- 65 
rents of rapidly alternating or pulsating char 
acter, is irresponsive or inoperative when 
traversed by approximately continuous cur 
rents, such as those which accidentally find 
circuit through the line. 7o 
My invention is illustrated in the accom 

panying drawings, wherein. I have shown the 
two different modifications of my annuncia 
tor before mentioned and have shown one of 
them in connection with a telephone-line cir- 75. 
cuit. 

Referring to the drawings, Figure 1 is a side 
elevation of one form of my annunciator. 
Fig. 2 is a front elevation thereof. Fig. 3 is 
a real elevation of the Same. 
gitudinal sectional view of the annunciator, 
the helices being represented diagrammati 
cally to show the circuit connections. Fig. 5 
is a similar sectional View of another form of 
my annunciator, the circuits being also shown 85 
in diagram. In Fig. 6 a form of annunciator 
such as disclosed in Figs. 1 to 4 is shown lo 
cated upon a telephone-switchboard of ordi 
nary type and connected in a telephone-line 
extending from the central station to a sub- 9o 
Station, 
In the form shown in Figs. 1, 2, 3 and 4, 

the two helices C. and a are Wound upon the 
same coreb, which is arranged in combination 
with a shellb' to constitute a tubular electro- 95 
magnet. The shellb' is secured by a screw 
to a supporting or base plate c, which maybe 
common to several Such annunciators. Upon 
the opposite side of the plate c is fixed a 
smaller plate c', upon the face of which any Ioo 
suitable number or indication is marked. A 
shutter or shield dishinged at the lower edge 

Fig. 4 is a lon- 8o 
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to extensions of the plate c', the hinge being 
placed a little at one side of the center of 
gravity of the shutter d, so that the latter 
tends to fall outward. The shell o' of the 
magnet carries a small bracket e provided 
with trunnions e'e', upon which the armature 
lf of the electromagnetis pivotally supported. 
The armature f carries an arm f extending 
forward through a slot in the plate c, and ter 
minating in a catch f' adapted to engage with 
the shutter cland retain it in its Vertical pO 
sition. When the armature f is attracted by 
the electromagnet it raises the catch follt of 
engagement with the shutter d and allows the 
latter to fall into a horizontal position, dis 
closing the number or indication painted upon 
the face of the plate c'. 
The helix C, may be of moderate resistance 

say five hundred ohms-and may be wound 
with comparatively coarse wire. The helix 
a'is wound with many turns of finer wire, so 
that it possesses a much greater Self-induction 
than the helix Ct. The helix C is shunted by 
a resistance-coil 9, which is wound to be non 
inductive, and whose resistance may be equal 
to or somewhat less than that of the helix Ct'. 
The helix C is wound to have the same num 
ber of ampere turns, shunted as it is by the 
resistance g, as the helix C and the connec 
tions are Such that the two helices tend to 
magnetize the core in opposite directions 
that is, the helices are So adjusted that when 
a continuous current finds curcuit through 
the device the magnetizing effect of the helix 
C is balanced and neutralized by that of the 
helix Ct'. Thus with such current the magnet 
remains neutral and the annunciator is not 
operated. When, on the other hand, a vari 
able current, as an alternating-signaling cur 
rent, flows through the circuit including the 
annunciator, the entire current is compelled 
to traverse the helix C but having passed 
through that coil it divides at the terminal of 
helix Cl', by far the greater portion of it find 
ing circuit through the non-inductive resist 
ance-coilg and Only a Very small portion trav 
ersing the helix C on account of the high 
impedance of the latter. The helix C, there 
fore, creates a magnetized condition of the 
core, almost unopposed by the helix Cl'. The 
armature is thus attracted to its magnet and 
releases the indicator, giving the signal. 

In Fig. 5 another form of the annunciator 
is shown in which the two helices are placed 
upon separate cores, which are arranged to 
act differentially or in opposite directions 
upon a common armature. Thus in this mag 
net the helix C, constitutes the coil of a tubul 
lar magneth, while the helix C is placed upon 
a separate core in another tubular magnet i. 
The shell of the latter magnet is made of 
large Cross-section, SO that the magnetic cir 
cuit of the helix is thick and of low magnetic 
resistance, whereby great self-induction of 
the magnetis obtained. The poles of the two 
magnetS h and are presented to opposite 
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sides of the common armaturek, which is piv 
oted as in the Other form, and carries a catch 
controlling a similarindicator l. In this form 
also a non-inductive resistance g is placed in 
shunt of the helix Ct. Moreover, the helices 
are proportioned with respect to their ampère 
windings and resistance as they were in the 
annunciators before described. In this in 
stance, however, they do not act to neutral 
ize each other's effect upon the cores of the 
magnets, but act differentially upon the com 
mon armature. The operation is similar to 
that of the preceding form. 
In Fig. 6 an annunciator in of the form first 

described is shown located upon a telephone 
switchboard of the ordinary type. The an 
nunciator is connected in a circuit in, which 
extends from earth at the exchange over the 
line-Wire to earth at the sub-station O. At 
the sub-station are provided the usual tele 
phonic apparatus O', and the signalilag appli 
ances comprising a generator O'of alternating 
current and a polarized bell O', the different 
apparatus being connected with a Switch-hook 
O', by which either the telephonic instruments 
or the signaling apparatus are connected. With 
the line in according as the telephone-receiver 
is removed from or placed upon the switch 
hook. At the exchange the line is also con 
nected with a spring-jack p for establishing 
connection to the line. The switchboard is 
shown as equipped with the usual connecting 
appliances, comprising a pair of connecting 
plugs q q'adapted for insertion into the spring 
jacks, the plugs being connected together by 
flexible conductors. Calling-key's rand rare 
included in the circuit between the different 
connecting-plugs, either of which keys is 
adapted to disconnect one of the plugs from 
the other and to connect it to one pole of a 
generator S of signaling-current. An Opera 
tol's telephone-set t is also provided, con 
nected with a key t, the depression of which 
connects the telephone to the cord-circuit. 
In establishing connection between the dif 

ferent lines of the exchange system, the differ 
ent plugs q and q are inserted into the spring 
jacks p of the respective lines, whereby the 
annunciators in of the lines are disconnected 
and the line-circuits are connected together 
through the medium of the conductors join 
ing the plugs. The mode of operation of such 
apparatus is, however, Well understood by 
those skilled in the art, and I do not consider 
further description necessary. 

In a System thus provided with my im 
proved annunciator signals may readily be 
sent from the sub-stations, as O, by means of 
the signaling-generators o°, and the annunci 
ators m in the line-circuits will readily re 
spond to the alternating-signaling current 
and Will indicate the signal to the attendant 
Operator; but any continuous, or approxi 
mately continuous, current, finding circuit 
from earth at the sub-station through the line 
Circuit, including the annunciator to earth at 
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the central station, Will traverse the annun 
ciator Without actuating its armature, and 
thus without causing any false indication. 

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

1. The combination with two magnetic heli 
ces, included in the circuitin series of a shunt 
circuit of low impedance about one of the 
helices, the branch of the circuit containing 
the shunted helix being of high impedance, 
an armature in the fields of both helices, the 
helices being arranged to act differentially or 
oppositely upon the said armature when en 
ergized, whereby the armature is actuated 
only when the helices are traversed by vari 
able currents. 

2. The combination with two helices con 
nected in series in an electric circuit, one of 
Said helices being of high impedance, of an 
armature common to said helices, the helices 
being arranged to operate differentially or 
Oppositely upon the said armature, and a 
non-inductive resistance in shunt of the helix 
of high impedance, substantially as described. 

3. In combination with two helices in series 
in an electric circuit, one of which is of high 
impedance, an armature in the fields of both 
helices, the helices being arranged to act dif 
ferentially or oppositely upon the said arma 
ture, an indicator controlled by the armature, 
and a non-inductive resistance in shunt of 
the helix of high impedance, substantially as 
described. 

4. The combination with two magnetic heli 
ces in series in an electric circuit, of a shunt 
circuit about one of the helices, a movable 
armature in the fields of both helices, one of 
the helices being constructed to have high 
impedance, and the ampere turns of the two 
helices being so adjusted with relation to each 
other that When a continuous current trav 
erses the two helices they annul each other's 

effect upon the armature, whereby the arma 
ture is actuated only when the helices are 
traversed by varying currents, substantially 
as described. 

5. The combination with two electromag 
netic helices in an electric circuit, of a core 
common to the two helices and a shunt cir 
cuit of comparatively low impedance about 
one of the helices, the windings of the helices 
being so proportioned that when traversed by 
continuous currents they annul each other's 
effect upon the core, whereby the core is mag 
netized only when the helices are traversed 
by variable currents. 

6. The combination in an electric annuncil 
ator, of two helices in the same circuit, a 
shunt circuit of comparatively low impedance 
about one of the helices, a core common to 
the two helices, a movable armature for the 
said core and an indicator controlled by the 
armature, the Windings of the helices being so 
proportioned and arranged with respect to 
each other that when traversed by continu 
ous currents they annul each other's effect 
upon the core, substantially as specified. 

7. The combination with a telephone line 
circuit, of an annunciator included therein 
comprising two helices in series in the circuit, 
a shunt circuit of comparatively-low impe 
dance about one of the helices, a movable ar 
mature common to the said helices and an in 
dicator actuated thereby, the circuit of the 
shunted helix being of high impedance, and 
the Windings of the helices being proportioned 
and arranged to operate differentially upon 
the armature, substantially as described. 

In witness whereof Ihereunto subscribe my 
name this 22d day of March, A. D. 1893, 

CHARLES E, SCRIBNER, 
Witnesses: 

ELLA EDLER, 
LUCILE RUSSELL. 
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