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To all whom it may concern:

Be 1t known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Illi-
nois, have invented a certain new and useful
Impwvement in Apparatus for Telephone-

Lines, (Case No. 395,) of which the following
is a full clear, concise, and exact d@SCllp—.

- tion, refelenee bemﬂ had to the aCCOMPAIY-
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ing dlawmg, fmmmn a part of this specifi-

cation. |
My . invention applies to eombmed metallic

and ground return telephone-lines, bemg a

“device for permitting the use, with such cir-

cuits, of automatic mgnals or annuncmtms at

~ the central station controlled by the switch-
- hook at the telephone substation.
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In telephone-exchange practice it is fre-

quently necessary to construct a composite or

compound telephone-line comprising a me-
tallic - circuit portion and a ground -return

B 1301‘1310]1 the two parts of the circuit being

inductively connected together through the'

medium of & repeatmﬂ* 0011 This is requlred
for instance, in cases where. a part of the

telephone-line parallels or extends in prox-

1mity to electric railways or other sources of
troublesome induction. The electric conti-

- nuity of the line-circuit—that is, the conti-
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nuity of the eircuit as to contvinuous cur-
rents—between the central station and the
substation is of course interrupted in such
lines, the two portions of the circuit being

eleetl 1cally distincet and permitting the trans--

mission of varying currents only throua'h the
repeating-coil. It is thus not practicable to
apply to such circuits an automatically-op-
crated signal at the central station. My pres-

- ent invention provides a mode of arranging
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the circuits and apparatus of such a tele-
phone - line which avoids the difficulty and
permits the use of the signals mentioned. It
1involves the use of a repeating-coil having
four helices. T'wo of these helices are con-
nected serially in one conductor of the com-
plete circuit, and the other two in the other
line conductor of the circuit. The points of
junction of the two pairs of serially - con-
nected helices are wunited through a con-
denser. 'The metallic-circuit portion of the

earth.

line then finds a complete and perfectly
balanced circuit as to telephonic currents
through one helix of the repeating-coil,thence
through the condenser, and thence through
the other helix of the repeating-coil. Tele- 55
phonic¢ currents in the grounded portion of

the line likewise find circuit through one he-

lix, through the condenser, and thence to
earth throunh the other helix of the repeat-
ing-coil. Contmuaus currentsoriginating at 6o

the central station, however, find 011:'011113

through one conductor of the ‘metallic line,

thence through two of theserially-connected
helices of the repeating-coil and the line

conductor of the grounded portion, . and 65

thence through the substation to ground. In

applying the signaling apparatus in this cir-
cuit, any suitable form of visible signal or
annunciator may beconnected, together with

a source of current, in a,ﬂ'round b1 anch from %o

one side of the metctlllc (31reu1t at the central

station, and the telephone-switch at the sub-

St&thIl may be arranged to interrupt the

connection of the line with earth during the

disuse of the telephone, closing it only when 75

this instrument is brought into use. The

signal at the central station will thus be ex-
cited or displayed when the telephone is re-
moved. from its switch-hook for use.

- My invention is shown in the aceompmy— 8o
ing diagram. ~

In the figure atelephone-line is repr esented |

extended between a central station A and a

substation B, a portion ot the telephone-line

having a metallic clrcmt and the remainder 8 5

a ground-return.

At the central station a branch from line

conductor 1 extends thr ough the magnet of a

visible signal a and through,a-battery-b to
Line conductor 2 is also led to earth, go
an impedanece-coil ¢ being interposed in it for
the purpose of maintaining the electrostatic
balance of the line. The signal a may be of
any well-known type. That shown has a pro-
longed curved pole-piece, near which a shut- 93
ter of magnetic material is pivoted. The
shutter or target, when the magnet 18 not ex-
cited, lies in a horizontal position and is con-
cealed; but when the magnet becomes ex- _
cited the target is drawn into a vertical posi- 100
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tion and is displayed. The contact-springs
of a spring-jack d in the switchboard are con-
nected with the line conductors 1 and 2.

At some distance from the central station
the metallic return of the line-circuit is dis-
continued. At this point line conductor 11s
led through the two helices e and e’ of the re-
peating-coil f and thence to the substation
B. Line conductor 2 extends through the
other helices e? and €® of the repeating-coil
and thence to earth. The point of junction
of helices ¢ and e and that of helices ¢* and
e? are united through a condenser ¢.

At the substation line conductor 1 termi-

‘nates, as usual, in the switch-lever of a tele-

phone-switch i. The normal resting-contact
of this switch is the terminal of a grounded
conductor 3, which includes a signal-bell 1.
The other switch-contact is the terminal of &
similar ground connection 4, including the
receiving-telephone & and the transmitting-
telephone %&’. The bell ¢z should be of such
high resistance as to practically interrupt the
current from battery b at the central station,
so as not to permit the operation of signal «
by current through the bell. The resistance
of the telephonic appliancesis, however, com-
paratively low. |

When the telephone is removed from the
switch-hook at station B, current finds cir-
cuit from the line conductor 1, including two
helices of the repeating-coil f, and thence
through the telephone at the substation to
earth. The visible signal at the central sta-
tion is thus displayed and calls the attention
of the operator.

‘Telephonic currents originating at the sub-
station find circuit from earth through line
conductor 1 and through helix ¢’ of the re-
peating-coil, condenser ¢, and helix ¢° to
earth. Corresponding currents are induced
in helices e and e?, which find circuit through
condenser ¢ and circulate in the metallic line-
circuit 1 2, finding a path at the central sta-
tion through any of the usual apparatuswhich
may be connected with the line by means of
spring-jack d—as, for example, another tele-
phone-line. |

It will be obvious that the junction-points
of the helices could not be connected together
in a group, since the signal-operating current

“could then find circuit through the return--

conductor to earth or through the helix ¢’ to
carth. Nor could the condenser be included
in any other portion of the circuit with satis-
factory results, since its presence in any other
position than at a neutral point of the line-
circuit would disturb the electrostatic balance
of theline and would render the metallic por-
tion of the line liable to inductive disturb-
ances. Yhen the condenser is interposed in
the circuit in accordance with my invention,
however, the balance of the line and the effi-
ciency of transmission remain unimpaired,
while a continuous conductor, devoid of

z | | - bb7,153

oround branches, is obtained for the purpose
of transmitting signals. '
- Iclaim as new— |
1. The combination with a repeating-coil
having four helices, arranged in two pairs
whose members are serially connected, of a

condenser included in a bridee between the

points of junction of the members of the two
pairs, as described.

9. The combination with a repeating-coil
having four helices, of a telephone-circuit
each of whose line conductors includes two of
the helices in series, a branch or bridge in-
cluding a condenser connected with each. line
conductor at a point intermediate of the two
helices therein, as described. |

3. The combination with a telephone-line
having metallic-circuit and ground-return
portions, of a repeating-coil having four heli-
ces, two of the helices being connected se-
rially in the complete line conductor, and the
other two being included serially in a ground
branch from the other conductor of the me-
tallic circuit, and a condenser interposed in
a bridge connecting the points of junction of
the serially-connected helices in the different
line conductors, as described. |

4. The combination with a continuous line-
circuit from a central station to a substation,
of a source of current and a responsive in-
strument in the line conductor at the central
station, and means for closing the circuit at
the substation, a branch from the line con-
ductor extending to one plate of a condenser,
a ground branch from the other plate of the
condenser including one helix of a repeating-
coil and a metallic return-circuit branch from
the same plate of the condenser through the
other helix of the repeating-coil and extend-
ing to the central station, and means for pro-
ducing and receiving telephonic currents in
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either the metallic-return portion or in the

oround-return portion of the circult, as de-

scribed.

5. The combination with a telephone-line
circuit having a partly-metallic and partly-
orounded return-circuit, of a repeating-coil
having four helices, two of the helices being
included serially in a continuous conductor
of the circuit, and the other two helices being
included serially in a ground branch from the
extremity of the metallic return-circuit, a con-
denser in a bridge uniting the points of junc-
tion of the serially-connected helices, a re-
sponsive device and a source of current in a
oround branch from the continuous line con-
ductor at a central station, and means for
closing a ground branch to the same conduc-
tor at the substation, as deseribed.

In witness whereof I hereunto subseribe my
name this 12th day of July, A. D. 1895.

CHARLES K. SCRIBNEI.

Witnesses:

ELLA EDLER,
MyrTA F. GREEN.
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