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UNITED STATES PATENT OFFICE. 
CHARLES S. WINSTON, OF CHICAGO, ILLINOIS, ASSIGNOR TO KELLOGG SWITCHBOARD 

AND SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 

TELEPHONE SYSTEMI. 

1,010,471. Specification of Letters Patent. Patented Dec. 5, 1911. 
Application filed April 15, 1907. Serial No. 368,192. 

To all whom it may concern: 
Be it known that I, CHARLEs S. WINSTON, 

a citizen of the United States, residing in 
Chicago, county of Cook, and State of Illi 

5 nois, have invented certain new and useful 
Improvements in Telephone Systems, of 
which the following is a specification. 
My invention relates to telephone systems, 

; and especially to the arrangement of cir 
0 cuits and apparatus at the central office as 

sociated with the cord circuit used in con 
necting two lines for conversation. 
The object of my invention is to simplify 

Such connecting circuits, and particularly 
to produce a more nearly balanced talking 
circuit for the so-called two conductor sys 
tems. In the systems of this class in which 
the telephone lines are provided with cut 
off relays connected between a third con 
ductor and one of the limbs of the talking 
circuit during conversation, and in which 
the cord circuit is provided with a relay 
adapted to be actuated in series with the 
cut-off relay when the cord is connected with 
the line, it has been customary in the past 
to wind the cord relay to a comparatively 
low resistance, such that the transmitter en 
ergization current could be fed through the 
coil of this relay to the telephone line. In 
order to make this... cord relay work posi 
tively when the cord circuit was connected 
with a line it was necessary to Wind the 
cut-off relay to a resistance so low that it 
was sometimes found to unbalance the talk 
ing conditions on the line. 
By my present invention I make my cut 

off relay of high resistance and wind my 
cord relay to substantially the same resist 
ance as the cut-off relay, and then I pro 
vide means for substituting in lieu of the 
cord relay an impedance coil of the proper 
resistance to furnish the line with trans 
mitter energization current. 
My invention is illustrated in the accom 

panying drawing which shows the appa 
ratus in its normal or unactuated condition. 
The substation 1 is provided with the con 

denser 2, and annunciator 3, serially con 
nected between the limbs of the telephone 
line, and with the transmitter 4 and receiver 
5 adapted to be placed in parallel with the 
annunciator and condenser when the receiver 
is removed from the hook Switch 6. From 
this substation the line wires 7 and 8 ex 
tend to the springs 9 and 10 of the cut-off 
relay 11 located at the central office. Spring 
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9 is normally connected through the outside 
contact 12 with the live pole of battery 
through the coil of the line relay 13, which 
controls normally open contacts 18 in the 
circuit of the line lamp 19, while spring 10 
is normally connected through the outside 

| contact 14 with the ground pole of battery. 
One terminal of the coil of cut-off relay 11 is 
connected with the ring or test contact of 
the answering and multiple jacks 16 and 
with its own inside contact 15, adapted to 
be engaged by spring 9 when the relay is 
actuated. The tip contacts of these jacks 
are connected with the inside contact 17 of 
the cut-off relay, which contact is engaged 
by the spring 10 when this relay is actuated. 
The subscriber's line at the right-handside 

of the drawing is similarly equipped, the 
apparatus at this end of the drawing being 
designated by like numerals with the 
Suffix ' ' '. The cord circuit adapted to 
connect lines of this system for conversation 
is provided with the tip and sleeve conduc 
tors 20 and 21, these conductors being con 
ductively interrupted by condensers 22 and 
23 and containing normally closed contacts 
in the ringing key 24. The Supervisory re 
lay 25 is connected between the ground pole 
of the main battery A and the tip strand of 
the cord circuit, on the answering side of 
the condenser 22. The relay 25 has the arma 
ture 27 permanently connected with the 
live pole of battery A, and normally con 
nected through its contact 28 with the coil 
of relay 29, the other terminal of the coil 
of relay 29 being connected with the sleeve 
strand 21 of the cord circuit on the answer 
ing side of the condenser 23. Relay 25 also 
has the normally disconnected contact 30, 
which connects through the impedance coil 
31 with the sleeve conductor 21 on the an 
Swering side of condenser 23. The relay 29 
has normally open contacts 32 and 33 
adapted when closed to connect the signal 
34 in series with the main battery A. The 
relay 26 is similarly connected on the calling 
side of condenser 22 and is provided with 
the armature 35 normally connected through 
its contact 36 and the coil of relay 37 with 
the sleeve strand 21 on the calling side of 
condenser 23. Relay 26 also has the nor 
mally disconnected contact 38 connecting 
through the impedance coil 39 with the sleeve 
strand 21 of the cord circuit on the calling 
side of the condenser 23. Relay 37 controls 
contacts 40 and 41 in the circuit of the 
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Supervisory signal 42, this signal being as 
sociated with the calling end of the cord 
circuit. 
The ringing key 24 is adapted to sever 

the tip and sleeve of the calling plug from 
the remaining parts of the cord circuit and 
to connect the tip strand through the con 
tact 45 with a source of signaling current, 
and to connect the sleeve strand through 
contact 46 and the resistance 47 With the 
live pole of battery A. 
The listening key 50 is adapted when ac 

tuated to connect the operator's receiver, 
the secondary of the induction coil and the 
condenser 53 in a bridge of the talking cir 
cuit. The impedance 52 is connected be 
tween the middle point of the receiver wind 
ing and ground. This operator's outfit is 
typical and it is to be understood that it may 
be substituted by any other form adapted 
for use with this circuit. 
In operation, the subscriber in charge of 

substation number 1, desiring a conversa 
tional connection with the subscriber in 
charge of substation number 1, removes his 
receiver 5 from the hook-switch 6, thereby 
completing a circuit from the live pole of 
battery A through the coil of the line relay 
13, contacts 12 and 9 of the cut-off relay 11, 
line conductor 7, transmitter 4, receiver 5, 
hook-switch 6, conductor 8 and springs 10 
and 14 of relay 11 to ground. Current in 
this path actuates the relay 13 closing its 
contacts 18 and thereby completing the cir 
cuit through the line signal 19. The op 
erator seeing the signal 19 displayed, in 
serts her answering plug in the jack 16 and 
thereby completes a circuit from the live 
pole of battery A, through contacts 27 and 
28 of relay 25, the coil of relay 29, sleeve 
of the plug and jack, and the coil of Cut-off 
relay 11 to ground. Current in this path 
energizes the cut-off relay 11, attracting its 
armatures 9 and 10 to disconnect the line re 
lay 13, and to connect the limbs of the tele 
phone line directly with the tip and sleeve 
contacts of the line jack 16. Upon the ac 
tuation of the cut-off relay a new circuit Will 
be immediately completed from the sleeve 
of the line jack, through contacts 15 and 9 
of the relay 11 over the limbs of the tele 
phone line, through contacts 10 and 17 of 
relay 11, the tip of the jack and plug and 
through the coil of relay 25 to the ground 
pole of battery. Current in this path im 
mediately energizes the relay 25 which at 
tracts its armature 27 to close the circuit 
from the live pole of battery through con 
tacts 27 and 30 and the impedance coil 31. 
The movement of armature 27 severs the cir 
cuit through the contact 28 and the coil of 
relay 29, thereby allowing that relay to fall 
back and open its contacts 32 and 33 in the 
circuit of the signal 34. The momentary ac 
tuation of relay 29 will not be of sufficient 

the operator's induction coil, a 
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duration to display the signal 34, if indeed 
the relay 29 is maintained in circuit long 
enough to actuate at all. 
The operator now inquires the desired 

number and finding it to be that of substa 
tion 1 connects the tip of her calling plug 
With the sleeve of one of the multiple jacks 
16' in order to obtain the idle or busy con 
dition of the desired line. If the desired 
line is busy the sleeve contact will be at a 
potential higher than that of the ground 
pole of battery and current will flow from 
the sleeve contact over the tip of the cord 
circuit, through the contact 49 of the op 
erator's listening key 50, the winding 51 of 

part of the 
operator's receiver and the Winding of the 
impedance coil 52 to ground. Current in 
this path will cause a click in the operator's 
receiver, notifying the operator that the de 
sired line is busy. Supposing, however, the 
desired line to have been found idle, the op 
erator inserts her calling plug in the tested 
jack and throws her ringing key 24. The 
circuit is thereby completed from the live 
pole of battery through the resistance 47, 
contacts 46 of the listening key 24, the sleeve 
of the plug and jack and the coil of cut-off 
relay 11. This energizes relay 11 and 
causes its armatures 9 and 10 to be brought 
into contact with the inside contacts 15' and 
17. A path for ringing current is now com 
pleted through the contact 45 of the ringing 
key 24, the tip of the plug and jack, contacts 
17 and 10' of cut-off relay 11, line con 
ductor 8, condenser 2 and annunciator 3, 
line conductor 7, contacts 9 and 15 of re 
lay 11, sleeve of the jack and plug, contacts 
46 of ringing key 24, through the resistance 
47 and battery A to earth. When the ring 
ing key is released a circuit is completed 
from the live pole of battery A, through the 
contacts 35 and 36 of relay 26, the coil of 
relay 37, the sleeve strand of the cord cir 
cuit, the sleeve of the plug and jack and 
the coil of relay 11 to ground. This ac 
tuates relay 11 as before stated, and also 
energizes relay 37, which attracts its arma 
ture 40, making connection with contact 41 
and completing the circuit of the Supervi 
sory signal 42, thus displaying that signal. 
When the called subscriber answers his 

call a circuit is completed from the sleeve 
of the jack through the contacts 15' and 9 
of cut-off relay 11 over the limbs of the 
telephone line, through contacts 10' and 17 
of relay 11, the tip of the jack and plug 
and the coil of relay 26 to the ground pole 
of battery A. This actuates relay 26, sever 
ing its contacts 35 and 36 in the circuit of 
relay 37 and connecting its contact 35 with 
its normally open contact 38, thus substi 
tuting the impedance coil 39 for the coil of 
relay 37. Relay 37 is thereby de&nergized 
and its armature released to open the circuit 
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of Supervisory signal 42, and thereby efface 
that signal. When the subscribers have 
terminated their conversation and replaced 
their receivers upon the hook switches the 
circuit through the coils of relays 25 and 26 
is again severed, such relays falling back to 
again restore the coils of relays 29 and 37 
into the local circuit through the cut-off re 
lays. The actuation of relays 29 and 37 
displays the supervisory signals and the Op 
erator removes her connections, whereby the 
apparatus is all restored to its normal con 
dition. 

In this system relays 11 and 11 may be of 
high resistance, fifteen-hundred ohms giv 
ing satisfactory results, and relays 29 and 
37 may be of a comparatively high resist 
ance, five-hundred ohms being preferable. 
Thus, the leakage of voice currents will be 
very small through the windings of relays 
11 and 11 during conversation, but at the 
same time relays 29 and 37 will be suffi 
ciently energized not to need a delicate ad 
justment. 
While my invention is here shown and 

described with respect to certain details, it 
is to be understood that I do not wish to be 

limited thereto, certain variations 
being possible without in any way depart 
ing from the spirit or Scope of my inven 
tion. 
What I claim is: 
1. In a telephone system, the combina 

tion with a pair of telephone lines, of a 
cord circuit to connect said lines for con 
versation, a pair of relays and a Source of 
current normally in a bridge of Said cord 
circuit, the circuit of one of said relays be 
ing completed over a portion of the talking 
circuit and a third conductor when the cord 
is connected with a line, the circuit of the 
other of said relays being completed over 
the telephone line when the subscriber's in 
strument is in use, the actuation of the Sec 
ond relay being adapted to sever the circuit 
of the first relay, whereby said first relay 
becomes inoperative, and a Supervisory sig 
nal controlled by said first relay, Substan 
tially as described. 

2. The combination with a telephone line, 
of a source of electricity and a pair of relays 
adapted to be bridged between the limbs 
thereof at the central office, a Switch at the 
substation and a switch at the central sta 
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tion for controlling the circuits through 
said relays, the switch at the central station 
being adapted to complete the circuit of one 
of said relays, and the switch at the Sub 
station being adapted to complete the cir 
cuit of the other of said relays, Said latter 
relay also being adapted when actuated to 
open the circuit of the former relay, and a 
signal controlled by the former relay, Sub 
stantially as described. 

3. The combination with a metallic tele 

3. 

phone line, of an operator's plug and cord, 
a source of current and a pair of relays 
bridged across said circuit, a third conduc 
tor connected with one pole of said source, 
One of said relays being operated over a 
part of the talking circuit and said third 
conductor when the subscriber's telephone 
is not in use, and the other of said relays 
being adapted to be operated over the metal 
lic line when the subscriber's telephone is 
in use, said latter relay controlling contacts 
in the circuit of said former relay, whereby 
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when the latter relay is energized the former 
is deemergized, and a Supervisory signal 
controlled by the condition of the former re 
lay, substantially as described. 

4. In a telephone system, the combination 
with a telephone line, of a relay and a source 
of current bridged between the two limbs 
of the talking circuit thereof, a second relay 
at the central office connected in a circuit 
including a portion of the talking circuit 
when the subscriber's telephone is not in 
use, a SWitch at the substation for control 
ling the circuit of the first relay, said relay 
being adapted when actuated to open the 
circuit of the Second relay, and a signal con 
trolled by said second relay, substantially 
as described. 

5. In a telephone system, the combination 
With a telephone line, of a cord circuit to 
connect with said line for conversation, a 
Source of current, and a pair of relays nor 
mally bridged across said cord circuit, a 
Supervisory signal, the actuation of one of 
Said relays being adapted to display said 
Supervisory signal, an impedance coil, the 
actuation of the other of said relays being 
adapted to substitute said impedance coil for 
the winding of the supervisory relay, where 
by said relay is de?nergized and the signal 
effaced, substantially as described. 

6. In a telephone system, the combination 
with a telephone line, of a high resistance 
cut-off relay permanently bridged between 
one of the talking strands thereof, and a 
third conductor, a cord circuit, a source of 
current and a high resistance Supervisory 
relay normally connected between said third 
conductor and a talking strand of said cord 
circuit, a switch at the central office adapt 
ed to complete the circuit of said source, 
said supervisory relay and said cut-off relay 
when the cord is connected with the line, an 
impedance coil connected in a normally open 
bridge around the coil of said Supervisory 
relay, means for severing the circuit of Said 
supervisory relay, and completing the circuit 
of said impedance coil when the telephone 
line is closed at the substation, and a signal 
controlled by said supervisory relay, Sub 
stantially as described. 

7. In a telephone system the combination 
with a telephone line, of a cord circuit to 
connect with said line for conversation, a 
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Supervisory relay and a source of current 
normally in a bridge of said cord circuit, 
a pair of switches at the central office in se 
ries with said relay and said source, one of 
said switches being under the control of the 
operator and being adapted when closed to 
complete the circuit of said relay and the 
other of said switches being under the con 
trol of the subscriber and being adapted 
when operated to open the circuit of said 
relay and a signal controlled by the actua 
tion of said relay. 

S. In a telephone system, the combination 
With a telephone line, of a cut-off relay asso 
ciated with the line connected between one 
of the limbs thereof and a third conductor, 
a cord circuit, a source of current and a su 
pelvisory relay connected between said third 
conductor and one of the limbs of said cord 
circuit, a switch at the central office under 
the control of the operator adapted to com 
plete the circuit of said relays, an impedance 
coil at the central office, a switch at the cen 
tral office under the control of the subscriber 
adapted when actuated to open the circuit 
of said supervisory relay, and to substitute 
the winding of said impedance coil therefor, 
whereby the supervisory relay becomes in 
operative, and whereby the circuit of the 
cut-off relay remains intact, substantially as 
described. 

9. In a telephone system, the combination 
with a telephone line, of a cord circuit to 
connect with the line for conversation, a 
Supervisory relay for said cord circuit, a su 
pervisory signal controlled thereby, a pair 
of switches at the central office, one under 
the control of the operator and the other 
under the control of the subscriber, an im 
pedance coil in a normally open circuit, said 
latter switch being adapted by its actuation 
to place said impedance coil in the path of 
current supply from said source to said line 
and to deprive said supervisory relay of 
operating current, substantially as described. 

10. In a telephone system, the combina 
tion with a telephone line, of a cord circuit 
to connect there with for conversation, a cen 
tral source of current, a tip supervisory re 
lay connected between one strand of the 
cold circuit and said source, and a sleeve 
supervisory relay normally connected be-, 
tween the other strand of said cord circuit 
and said source, an impedance coil in a nor 
mally open bridge between the sleeve strand 
of said cord circuit and said source, the cir 
cuit of said sleeve supervisory relay con 
taining normally closed contacts of said tip 
supervisory relay and the circuit of said im 
pedance coil containing the normally open 
contacts of said tip supervisory relay, a 
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signal displayed by the actuation of said 
sleeve Supervisory relay, the circuit of the 
sleeve supervisory relay being completed 
when the cord is connected with a line open 
at the substation to display the supervisory 
signal, the circuit of the tip supervisory re 
lay being completed when the line is closed 
at the substation, whereby the circuit of the 
sleeve supervisory relay is opened and the 
circuit of said impedance coil is completed, 
substantially as described. 

11. In a telephone system, the combina 
tion with a telephone line, of a cord cir 
cuit to connect therewith for conversation, 
a relay for the line, and a relay for the cord, 
each connecting between a talking strand 
and a third conductor, a source of current in 
said third conductor, a switch under the 
control of the operator for connecting said 
relays in series with one another, each of 
said relays being of high resistance, the 
relay for the line being adapted to stop the 
passage of voice currents, and the relay for 
the cord being adapted to be strongly ener 
gized when connected in series with the 
relay for the line, and means to substitute. 
a low resistance impedance coil in place of 
the cord relay when the telephone line is 
closed at the substation, whereby the cord 
relay will be de?nergized, and whereby sufi 
cient current to operate the substation trans 
mitter will be furnished to the telephone 
line, and a supervisory signal controlled by 
said cord relay, Substantially as described. 

12. In a telephone system, the combina 
tion witl a telephone line, of a cord circuit 
to connect with the line for conversation, 
a pair of supervisory relays and a source 
of current normally in a bridge between the 
talking conductors of the cord circuit, and 
an impedance coil in a normally open cir 
cuit adapted to be substituted for one of the 
relays in said bridge by the actuation of the 
other relay, substantially as described. 

13. In a telephone system, the combina 
tion with a telephone line, of a cord circuit 
to connect with the line for conversation, a 
pair of relays normally in a bridge of said 
talking circuit, an impedance coil in a nor 
mally open circuit, one of Said relays being 
adapted by its actuation to include said im 
pedance coil in said bridge and to exclude 
the coil of the other relay from the bridge, 
substantially as described. 

Signed by me at Chicago, county of Cook, 
and State of Illinois, in the presence of two 
witnesses. 

CHARLESS. WINSTON. 
Witnesses: 

CLIFFORD C. BRADBURY, 
EDITH F. GRIER. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents. 
Washington, D. C.’ 
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