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Unrrep States PaTenNT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTERN
ELECTRIC COMPANY OF SAME PLACE.

TELEPHONE-LINE CIRCUIT.

SPECIFICATION forming part of Letters Patent No. 584,415, dated June 15, 1897.
Application filed August 1,1895, Serial No, 557,827, (No model.)

To all whom it may concern: ~ T'haveshowna form of my invention in the
Be it known that I, CHARLES E. SCRIBNER, | attached drawing.
a citizen of the United States, residing at Chi- At a substation A are located a transmit-

cago, in the county of Cook and State of Illi- | ting-telephone b, a receiving-telephone b, a

5 nois, haveinvented a certain new and useful | signal-bell b?, and a generator b° of signaling- 55
Improvement in Telephone-Line Circuits, | current of the usual type. Line conductors
(Case No. 396,) of which the followingisafull, | 1and 2 extend from these appliances to a cen-
clear, concise, and exact description, refer- | tral station C, where they are connected with
once being had to the accompanying drawing, | the usual apparatus in a telephone-switch-

10 forming a part of this specification. board. 6o

My 1nvent10n concerns the substation ap- At the substation the transmitting - tele-
paratus of metallic-circuit telephone-lines, its | phone b and the receiving-telephone O’ are
purpose being to so arrange the telephonie included serially in a conductor uniting the
and signaling appliances at the substation as | two line-wires 1 and 2. The receiving-tele-

15 to dispense with all switches without impair- | phone here represented has usually a resist- 65
ing the efficiency of operation of either of the | ance of about twenty-five ohms and the
instruments. transmitting-telephone a normal resistance

My invention is particularly usefalin con- | of one hundred or two hundred ohms. The
nection with telephone systems in which cur- | bell 5% is connected in a ground branch from

2o rent for exciting the transmitting-telephone | conductor 1. Thisbell mayhavea resistance 7o
is supplied over the line-circuit during the | of one thousand ohms or more and should be
use of the telephone, although it is not lim- | characterized by high impedance. The gen-

ited to such use. erator 0° is in a similar ground branch from
My invention consists in including the sig- | conductor 2 of the line-civeuit. = It also should

23 nal-bell, of high resistance and impedance, in | have high resistance and impedance. 75
aground branch from one of theline conduc- At the central station line conductor 2 is

tors and the generator of signaling-current, | led to ground through an annunciator d.
also of high 1mpedance in a sunllm blanch Conductor 1 is here shown grounded through
from the other line conductor and in placing | an impedance-coil ¢, but so far as my inven-

30 the telephonic appliances in a permanently- | tion is concerned it may be left open. Both 8o
closed bridge or cross wire of theline-cirenit. | line-wires are provided with normally open
At the central station the line-annuncidator is | terminal contacts in a spring-jack f in the
located in that line conductor which includes | switehboard. )
the subscriber’s generator, while the outgoing The switchboard is furnished with a pair

35 signals from the central station are transmit- | of connecting-plugs g and ¢’, which are united 8s
ted over that line conduetor which is more | through the helices of an induction-coil /i
directly connected with the bell at the sub- | that is, the tips of the connecting-plugs are
station. connected together through a conductor 3,

‘When the substation-generatoris operated, | which includes the helices 2’ h? of the indue-

40 very little of its current finds circuit through | tion-coil, while the sleeves of the plugs form g¢o
the telephone and the call-bell to earth on | theterminals of a conduector 4, including heli-
account of the high resistance of this path. | ces A*h*.  The point of union of helices A’ h?
On the other hand, only a small fraction of | and that of helices h* /i* are connected to-
signaling-current sent from the central sta- | gether through a battery <, which is designed

45 tion traverses the subscriber’s generator. | tosupply current tothe substation-telephone g3
When the telephone isin use, no appreciable | during the use of the latter. The strength
portion of the telephoniec current in the line | of this battery may be so adjusted with rela-
is shunted through the signaling apparatus | tion to the annunciator d asnot to operate it,
on account of the high impedance of these in- | orany well-known device may be employed to

5o struments. prevent the excitement of the annuneciator 1co
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during the connection of the battery with the
circuit—as, for example, the inclusion of a
condenser in the ground branch with the an-
nunciator. If desired, any suitable form of
clearing-out annunciator may he employed.

Keys & are included in conductor 4, the
switch-lever of either key being adapted,
when it is depressed, to open the circuit of
this conduetor and to connect the tip of the
corresponding plug with one pole of asource !
of signaling-current.

The subseriber at station A, by turning his
generator D%, may transmit a signaling-cur-
rent to operate the annunciator d. As before
stated, only a small portion of the generated
current will traverse the telephone and call-
bell. 'When, replying to the signal thus trans-

mitted, the operator inserts the plug ¢ into |

spring-jack f, the circuit of battery 7is closed
through the transmitting and receiving tele-
phonesat the substation, thus supplying cur-
rent for exciting the transmitter. Fluctua-
tions in the current in the lne-circuit pro-
duced by the transmitter are reproduced in
the circuit with which plug ¢’ may be con-
nected, through the medium of the induction-
coil R, in a well-known manner.

The escape of telephonic current through
the ground branches at the substation is pre-
vented by the impedance of the instruments
in those branches. At the same time any
deleterious influence on the balance of the
line which their presence might tend to ex-
ercise is prevented by their symmetrical con-
nection with the circuit. The impedance of

the two instruments 8 and b® being substan-
tially the same, the electrostatic balance of
the line will not be appreciably disturbed by
their permanent connection with it.

If the operator should desire to signal to
subseriber at station A, she would insert the
plug ¢’ into the spring-jack f and would then
depress the key k. The currentfrom the sig-
naling-generator I would then find cireuit
over conductor 1 and through the bell b* at
the substation.

I claim as new—

The combination with a metallic-circuit
telephone-line, of a transmitting-telephone
and. a receiving-telephone in a bridge thereof
atasubstation,asignal-bellin a permanently-
closed branch from one line conduector, a
magneto-generatorin a branch from the other
line conductor, an annunciator at the central
station connected with the line to receive
current from the generator, means for apply-
ing signaling-current to the line also at the
central station to operate the signal-bell, a
source of current adapted for execiting the
transmitting-telephone at the central station,
and means for connecting the said source of
current with the line;. whereby switches at
the substation are avoided, as described.

In witness whereof I hereunto subscribe my
name this 13th day of June, A. D. 1895.

CHARLES E. SCRIBNER.

Witnesses:
ErLvLA EDLER,
MyrTA F. GREEN.
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