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To all tufton, it may 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 Apparatus for Telephone 
Switchboards, (Case No. 384,) of which the 
following is a full, clear, concise, and exact 
description, reference being had to the ac 

Io companying drawing, forming a part of this 
specification. 
My invention relates to the automatic op 

eration of signals of telephone-lines termi 
nating in a telephone-switchboard. Its ob 

I5 ject is, in general, to provide for the switch 
board-operator a simple and efficient system 
of signals adapted to indicate continuously 
the condition of each telephone-line, or of 
the different members of a pair of connected 
lines. 

Prior to my invention annunciators or visi 
ble signals have been included in telephone 
lines, together with sources of signaling-cur 
rent, the telephone-lines being provided with 

25 Switches at their substations adapted to open 
and close the line-circuit, and thus to dis 
play or render inert the signaling instru 
ments at the central station when the tele 
phone is in use or is idle. When such lines 

3o were connected together by means of loop 
conductors in the Switchboard, it has been 
further customary to place in connection 
with severed portions of the link conductors 
other visible signals associated with the ter 

35 minal plugs of the plug-circuit, designed to 
enable the operator to supervise the connec 
tion during its continuance by indicating the 
condition of the telephonic appliances at both 
stations of the united-circuits. 
In a prior application, filed April 16, 1895, 

Serial No. 545,855, I have disclosed a mode 
of using Small incandescent lamps as such 
visible signals in telephone circuits. 
My present invention aims to employ such 

45 signal-lamps, placed in direct connection 
with the telephone-line, for indicating the 
various signals required; and to this end it 
comprises means for exciting a line-signal 
permanently associated with the line, when 

5o the telephone is removed from the switch 
hook for extinguishing this signal-lamp when 

connection is made with the line and Substi 
tuting for it a supervisory signal-lamp aSSO 
ciated with the connecting-plug, and for caus 
ing the illumination of the latter signal-lamp 55 
when the telephone is replaced upon its 
switch-hook at the substation. 

Each telephone-line is controlled at its sub 
station by a switch operated automatically 
in the use of the telephone, which is arranged 6o 
to close the line-circuit while the telephone 
is in use, but to interrupt this connection, or 
to close it through a path of very high re 
sistance, when the telephone is idle. At the 
central station I lead from one conductor of 65 
the line-circuit a ground branch through an 
impedance-coil and the line-signal lamp, in 
cluding a signaling-battery which may be 
common to different lines of the eXchange. 
When the switch at the substation is oper- 7o 
ated in the use of the telephone, the line-sig 
nal is illuminated and indicates the call or 
“initial’ signal to the attendant. 
Each terminal plug is provided with a closed 

circuit through one helix of an induction-coil, 75 
the other helix of the same coil being included 
in the circuit of the other terminal plug of 
the pair, and from the central point of each 
helixa conductor is led through a supervisory 
lamp-signal to the free pole of the same sig- 8o 
naling-battery. These helices are constructed 
of such low resistance that When a plug is in 
serted into a spring-jack the line-signal lamp, 
being shunted by the induction-coil helix of 
low resistance, is extinguished. In a shunt 85 
about the supervisory signal is connected a 
resistance-coil, together with a battery or 
other source of current of such polarity and 
strength that the current from the common 
signaling-battery, in the closed line-circuit, 9o 
is diverted from the signal-lamp, or, in other 
words, the battery in circuit about the super 
visory signal coöperates with the main sig 
naling-battery to produce a condition of no 
difference of potential between the terminals 95 
of the lamp. Under this condition, when the 
circuit at the substation is again interrupted, 
this balanced relation is destroyed and cur 
rent is created through the supervisory sig 
nal to cause its illumination. The operation Ioo 
of this system of signaling is then as fol 
lows: When the telephone at the substation 
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is removed from its switch-hook, to transmit 
an initial or “call’ signal, the line-lamp is 
illuminated. When the operator makes con 
nection with the line, this lamp is extin 
guished. When the telephone is returned to 
itSidle position, the supervisory signalisillu 
minated. Since both members of the pair of 
plugs used in uniting two lines are provided 
With Such Supervisory signals, these signals 
constantly indicate to the attendant the con 
dition of the substation apparatus at both 
stations. The operator may be instructed to 
remove the connection only when both super 
visory signals have become lighted. 
For the purpose of rendering the lamp-sig 

mals as sensitive as possible to current in the 
line-circuit, I prefer to employ a device de 
scribed in a pending application filed April 
16, 1895, Serial No. 545,856, which consists in 
a shunt-circuit including a source of current 
about the signal-lamp, the current in this cir 

25 

45 

cuit being so adjusted with relation to the 
lamp as to be barely insufficient to illuminate 
the lamp. A very slight addition to this cur 
rent, by an independent current created in 
the complete signaling-circuit, is sufficient to 
cause the full illumination of the lamp, and 
thus to display the signal. 
Myinvention is adapted forusein exchange 

systems in which the substation-transmitters 
are supplied with current from a common 
source located at the central station. I have 
illustrated it in connection with such a sys 
tem in the accompanying drawing. 

In the drawing two substations are repre 
sented connected by line conductors with the 
apparatus of a telephone-switchboard at a 
central station. The appliances at the sub 
stations are of the usual character. They 
comprise a receiving-telephone a, a transmit 
ting-telephone Ct', a signal-bell ct, and an au 
tomatically-operated switch a, acting to 
switch the telephone and the bell alternately 
into connection with the line. The bell (t 
should have a high resistance, compared to 
that of the telephone-as five thousandlohms 
for the purpose of practically interrupting 
the line-circuit when the telephone branch is 
interrupted. Two substations thus equipped, 
B and C, are shown in the drawing. Sta 
tion B is connected by line conductors 1 and 
2 with apparatus in a switchboard at the cen 
tral station D, the different line conductors 
terminating in the corresponding contact 
pieces of a Spring-jack e in the switchboard. 
The line conductor 1 is continued through 
an inductive resistance or impedance coil f, 
and through the line-signal lamp g to one 
pole of a battery or other source of current, 
h, which is common to the different lines of 
the exchange. The other line conductor 2 is 
continued through a similar impedance-coil i 
to the other pole of the same battery h. The 
impedance-coilsfand should be of about one 
hundred ohms resistance each. A conductor 
3, including a resistance-coil , is connected 
in shunt of the signal-lamp g, and includes in 

its circuit a battery or other source of current 
h', which also is common to the differentlines. 
The strength of battery h' and the resistance 
of coil k are so adjusted that sufficient cur 
rent flows through lamp g to raise it almost 
to the point of illumination. 
The usual pairs of connecting-plugs land 

l, are provided for the operator to enable her 
to establish connection between different 
spring-jacks for the purpose of looping lines 
into circuit with each other. The like con 
tact-pieces of these loop-plugs are connected 
together, the tips in being united through a 
conductor 4, and the sleeves or tubes through 
another conductor 5. The switch - springs 
and the normal resting-contacts of a calling 
key in are included in these conductors, the 
key being adapted, when Operated, to dis 
connect the plug l from its mate and to close 
its terminals to the poles of a generator O, 
suitable for operating the substation-bells Ct. 
A listening-key p also has its springs con 
nected with the conductors 4 and 5, its office 

75 

being to bridge the operator's telephone-set . 
q across the plug-circuit 45 when the key is 
depressed. 
The conductor 5 includes in series two heli 

ces r and r* of a transformer or induction 
coil r. From the point of junction of these 
two helices a conductor 6 is led to that pole 
of the battery h, which is connected with line 
conductors 2. The conductor 4 of the plug 
circuit likewise includes in series two heli 
ces in of the same induction-coil. These 
helices are united through two signal-lamps 
S and s'. These lamps are associated, re 
spectively, with the terminal plugs land l of 
the plug-circuit, and should for convenience 
be placed close together in the switchboard. 
The point of junction of lamps S and s' is 

connected with a battery i, whose other ter 
minal is connected through a conductor 7 
with that pole of battery h in which the line 
conductors 1 terminate. A shunt-circuit is 
provided about each of the lamps S and s', as 
about the line-lamps. This shunt consists in 
a resistance-coil, connected from one termi 
nal of the lamp to the conductor 7, the resist 
ance-coils about lamps S and s being desig 
nated at and it', respectively. The lamp S is 
thus in a closed circuit formed by the resist 
ance-coil it, and battery t. The lamps' is in 
a similar circuit with the batteryt and its coil 
it'. The direction and strength of battery t 
in each of these circuits should be so adjusted 
with relation to the resistance-coil that while 
the plug-circuit is open or disconnected a 
sufficient current will traverse each of the 
lamps S and s' to fully illuminate them; but 
its strength should also be so adjusted with 
relation to battery h. that when the conduc 
tOS 4 and 5 of the plug-circuit are connected 
With the conductors 1 and 2 of the line-cir 
cuit, the latter being connected together 
through a low-resistance path at the substa 
tion, sufficient current from battery twill be 
diverted from its path through lamp-signals 
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S and S' to leave these unilluminated. This 
adjustment will be referred to later in con 
nection with the operation of the complete 
system. 

It may be sufficient here to state that good 
results may be obtained with a battery h of 
forty volts electromotive force, and a battery 
t of six volts, the resistance of coils at and it 
being approximately fifteen ohms, and that 
of the Substation-telephone being about one 
hundred ohms. Like poles of batteries hand 
i should be connected With conductor 7. The 
helices of induction-coil r should be of mod 
erately-low resistance-for example, of about 
twenty-five ohms each. 

In order to trace the operation of this sys 
tem, assume that subscriber at station B re 
quires a connection with station C. The sub 
scriber at the former station, by removing his 
receiving-telephone C. from his switch-hook, 
permits the latter to connect the line con 
ductors through the low-resistance telephone 
set. The batteryh now finds circuit through 
the line conductors I and 2 and this low-re 
sistance branch at the substation. This cur 
rent is of course divided in the switchboard 
between conductors 1 and 3, the greaterpart, 
however, traversing conductor 1 and the 
lamp-signal g. A sufficient current is thus 
caused to flow through this signal-lamp, in 
addition to that normally flowing from bat 
tery h", to illuminate the lamp and thus to in 
dicate to the attendant the subscriber's ini 
tial signal. The operator then inserts plug l 
into Spring-jacke, and, by operating her lis 
tening-key p, brings her telephone-set q into 
connection with the plug-circuit, and learns 
the Order from the subscriberfor the connec 
tion desired. By the insertion of this plug 
into spring-jacke, the helices r" and of in 
duction-coil r" are brought into shunt of the 
impedance-coil i, and the impedance-coil if 
and line-lamp g, respectively, so that the cur 
rent produced by battery h through signal 
lampg is diverted from that path through the 
path of low resistance formed by conductor 
7, lamps, a coil it, and batteryt, in parallel, 
helix rand conductor 4, returning through 

50 
conductor 5, helix r", and wire 6. The sig 
nal-lamp g is thus extinguished or returned 
to its normal inert condition. 

It will be noted that during the idleness of 
the plug-circuit the battery i creates in the 
circuit formed by resistance-coil it, lamps, 

5 and its leads a current which fully illumi 
nates the Supervisory signal S. When the 
plug is inserted in the spring-jacke, however, 
a portion of the current from battery t is di 
verted through the line-circuit; or, in other 
Words, batteries h. and t coöperate to produce 
a condition of no difference of potential be 
tween the terminals of the signals, practically 
the entire current created by the two bat 
teries finding circuit through the resistance 
coil at to the conductor 4 and thence to the 
telephone-line. The current from battery h. 
finds circuit through conductor 7, from whose 

point of junction with the other circuits it has 
two paths, namely, one through battery tand 
each of the lamps S and s' to the portions 44 
of the conductor of the plug - circuit and 
thence to the corresponding lines, and the 
other through resistance-coils it and it to the 
same portions of the conductor of the plug 
circuit. Considering the circuit to the calling 
line, for instance, the current has a path 
through a circuit of two branches, one includ 
ing coil at and the other including lamps and 
battery t. In the latter circuit the opposing 
electromotive force of batterytis so adjusted 
with relation to the resistance of coil u, and 
the current which is passing through it from 
battery h that the current tending to flow 
from battery h through the lamps is exactly 
opposed; while as to the current which bat 
tery t tends to set up in the short closed cir 
cuit including coil u, lamps, and battery l, 
that is opposed by the difference of potential 
between the terminals of coil u, which is set 
up by the battery h. To be accurate, the 
electromotive force of batteryt, the resistance 
of coil u, the resistance of the external cir 
cuit through the line, and the electromotive 
force of battery h are so adjusted with rela 
tion to each other that no difference of poten 
tial exists between the terminals of the lamp. 
The supervisory signal S is thus extinguished, 
and remains dark as long as this condition 
of balance is maintained by the continuity of 
the line-circuit at the substation. 

Having learned the order, the operator es 
tablishes connection. With the lines 89 to sta 
tion C by inserting plug l into spring-jacke' 
of that line. She rings the substation-bell a 
at station C by operating the calling-key in 
in the usual Way. 
When the plugi' is inserted into the spring 

jack e', no current is created by battery h. 
through the plug l, since the line-circuit at 
station C is as yet interrupted, or is at least 
closed only through the bell a’ of very high 
resistance. Hence supervisory signal s' is 
lighted. This condition remains until the 
subscriberat station C, responding to the sig 
nal of his bell, removes his telephone from its 
switch-hook and permits the latter to close 
the line-circuit through the telephone. When 
this is done, current finds circuit from bat 
tery h, through conductor 7 and resistance 
coil u, thence through conductor 4, plug l, to 
the line-circuit, returning through the corre 
sponding conductors of the other side of the 
circuit. This current is in the proper direc 
tion and of the proper strength to bring about 
the condition of no difference of potential be 
tween the terminals of signals', so that the 
latter also becomes dark. When both super 
visory signals are thus obscured, it may be 
assumed that the subscribers are in conversa 
tion. If either telephone be replaced upon 
its switch-hook, the current in thatline-circuit 
is interrupted and the corresponding super 
visory signalisilluminated. When both sig 
nals become lighted, it may be assumed that 
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conversation has terminated and the connec 
tion between the lines may be removed. 

It will be obvious that the arrangement of 
circuits and sources of current which con 
stitutes my invention is not limited to use 
with lamp-signals, since any of several well 
known forms of visible signals might be sub 
stituted for the signal-lamps described. It 
is also possible to adapt the same circuit ar 
rangement to systems involving other modes 
of supplying current to the substation-trans 

I5 
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mitter Without the exercise of invention. 
I claim as new 
1. The combination with a signaling-cir 

cuit divided at one point into two parallel 
branches of fixed resistance, of means for 
varying the resistance of the signaling-cir 
cuit, a source of signaling-current in the un 
divided portion of the signaling-circuit, a 
signal-indicating instrument requiring for its 
operation a definite predetermined current 
in one of the branches, a separate source of 
current in one of the parallel branches, the 
polarities of the source of signaling-current 
and of the said other source being oppositely 
directed in the portion of the circuit includ 
ing the signaling instrument, the electro 
motive force of said last-mentioned source 
being sufficient to prevent current from ac 
tuating the signal when the signaling-circuit is 
closed; whereby the closing of the signaling 
circuit renders the signalinert, and the open 
ing of the signaling-circuit causes its display, 
substantially as described. - 

2. The combination with a telephone-line 
provided with a switch adapted to interrupt 
the circuit and a source of current in the 
line, a portion of the line being divided into 
two parallel branches, of a signal-lamp in one 
of the branches, a resistance-coil in the other 
branch, and a source of current in one of the 
branches, the polarity of said last-mentioned 
source of current being adapted to oppose 
the passage of the signaling-current through 
the lamp and its electromotive force being 
sufficient to prevent the illumination of the 
lamp by current in the signaling-circuit, sub 
stantially as described. - 

3. The combination with a telephone-line, 
of a branch thereof including a signal-lamp 
and a source of current, a spring-jack con 
nected with the line, a plug-circuit for mak 
ing connection with the spring-jack, and a 
conductor of low resistance connected with 
the plug adapted to form a bridge of the line 
circuit including the said source of signaling 
current, when connection is made with the 
line, whereby the signal-lamp is shunted. 

4. The combination with a telephone-line, 
of a spring-jack constituting a terminal there 
of, a signal-lamp together with a source of 
signaling- current in a permanently- closed 
bridge of the line-circuit, a connecting-plug 

and its plug-circuit, and a conductor of low 
resistance including a signal-lamp connected 65 
with the plug adapted to be brought into a 
bridge of the line-circuit when the plug is in 
serted into the spring-jack, substantially as 
described. 

5. The combination with a telephone-line, 7o 
of a switch for interrupting the line at the sub 
station, a spring-jack constituting a terminal 
of the line in a switchboard, a signal-lamp, a 
low-resistance branch of the line-circuit in 
cluding a source of signaling-current tem- 75 
porarily associated with the circuit, a super-/ 
visory signal-lamp in said low-resistance 
branch, a shunt-circuit including a resistance 
coil about the lamp, and a source of current 
in the closed circuit formed by the shunt and So 
the conductor including the lamp, the source 
of current being so adjusted with relation to 
the source of signaling-current as to produce 
a condition of no difference of potential be 
tween the terminals of the supervisory signal 85 
when the line-circuit is closed, substantially 
as described. 

6. The combination with a telephone-line, 
of a switch at the substation for interrupting 
the line, a spring-jack for the line in a switch- 9o 
board, an impedance-coil, a signal-lamp, and 
a source of signaling- current in a perma 
nently-closed bridge of the line-circuit, a pair 
of loop-connecting plugs for uniting lines, the 
different contact-pieces of each plug being 95 
united through a helix or helices of the same 
induction-coil and through a source of sig 
naling-current, a Supervisory lamp-signal in 
the conductor uniting the contact-pieces of 
each plug, a shunt including a resistance-coil Ioo 
about each Supervisory signal-lamp, and a 
source of current in each shunt adapted to 
divert the current of said source of signaling 
current from the corresponding supervisory 
signal when the line-circuit is closed, sub- Io5 
stantially as described. 

7. The combination with a telephone-line 
having a switch for interrupting the line-cir 
cuit, a spring-jackfor making connection with 
the line, of a plug in the spring-jack in con- IIo 
tinuation of the line, a source of signaling 
current in circuit with the plug, the circuit 
of the plug being divided at one point into two 
parallel branches, a signal-lamp in One of the 
branches, and a source of current in one of II5 
the branches, the said last-mentioned source 
of current being of such strength and polarity 
as to prevent the illumination of the signal 
lamp by current from the signaling-battery, 
Substantially as described. 

In witness whereof Ihereunto subscribe my 
name this 29th day of April, A. D. 1895. 

CHARLES E. SCRIBNER. 
Witnesses: 

ELLA EDLER, 
DUNCAN E. WILLETT. 

  


