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The present invention relates to electric signal 
ing Systems Specially arranged for use in long 
distance electrical communication circuits be 
tWeen central offices with which subscribers' sta 
tions are connected. More particularly, the in 
Vention provides for the transmitting and inter 
preting of the Warious signals required for the 
establishment of long distance telephone connec 
tions over different toll circuits. 
The object of the invention is to provide long 

distance signaling circuits that require no modi 
fications in the toll circuits and that can be used 
With incoming and outgoing circuits of any type, 
One-Way or two-Way, manual or automatic. 
In long distance telephone systems, signaling 

is ordinarily effected by signals of frequencies 
Comprised in the Voice frequency band. In order 
to prevent Wrong signals by speech currents, it is 
Customary to take the following precaution: 
Since the circuits may contain speech currents, 
the control signals are interpreted or counted only 
if they are preceded by a preparatory signal com 
posed of two given frequencies to the exclusion 
of any other. For best results, the receiving 
period of this preparatory, signal should exceed 
200 milli-seconds. 
The interpretation or response to control sig 

nals may, however, be prevented by the presence 
of Some other voice frequency current, or the 
Signals may be mutilated by echo suppressors. 
In order to avoid these drawbacks, the signals 
transmitted after the seizure of the speech cir 
cuit, which may cause interference, are repeated 
until an acknowledging signal is received at the 
point Whence these control signals were trans 
mitted. 
The present invention has among its objects the 

provision of means for increasing the functional 
dependability of voice frequency signaling in such 
telephOne Systems, and the provision of arrange 
ments for receiving the signaling pulses. 
According to one feature of the invention, 

means are provided for readily increasing the 
duration of the preparatory signal So that the 
signal shall be effective only after a delay exceed 
ing 200 milli-seconds, for example, after 300, 400 
or 500 milli-seconds. 

According to another feature of the invention, 
means are provided for increasing the duration 
of the dialing tone if the existing code suppressors 
are in danger of being locked. By dialing tone is 
meant the tone sent by the called exchange when 
the equipment of that exchange is ready to re 
ceive the ringing pulses, 
According to another feature of the invention, 
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2 
a stop dial (end of dialing) signal is sent by the 
originating exchange and then allows the SWitch 
ing in of the speech circuit. The disturbances 
due to improper switching in of the Speech Cir 
cuit during ringing is thus avoided. 
According to another feature of the invention, 

the means provided for determining the duration 
of the transmitted signals are also arranged to 
analyze the duration of the received signals. 
Means are provided for returning them to normal 
after each use. 
According to another feature of the invention 

a release signal of a particular form is trans 
mitted in the system at the end of each connec 
tion, in order that the circuit shall be released 
at the end of the reception of the release signal 
of the calling party for a call to a subscriber and, 
for a call to the operator of the distant eXchange, 
after reception of this signal and after the Op 
erator has pulled out the plug. 
According to still another feature of the inven 

tion, the trunk seizure signal is repeated So that, 
in the event of simultaneous seizure of both sides 
of the trunk, the signals may not mutilate each 
other. The length of the interWall between re 
peated or maintained signals is made different 
for signals of opposite transmission direction, in 
order to avoid perpetual collision between two 
simultaneously transmitted signals. 
According to still another feature of the inven 

tion, different seizure signals are used for the 
preselection of different exchanges connected in 
tandem. 
According to another feature of the invention, 

the means provided for determining Or Verifying 
the duration of preparatory signals are also ar 
ranged to verify the intervals between repeated 
or maintained signals and to analyze the control 
signals. For that purpose, they are placed under 
the control of a relay that verifies the return to 
normal of these means after each use. 
These and other features Will be explained in 

detail in the following description given with ref 
erence to a specific embodiment ShoWn in the 
accompanying drawings, in Which: 

Figs. 1 and 2, placed above one another, show 
a voice frequency signaling circuit incorporating 
features of the invention, and 

Fig. 3 shows a two-Way trunk circuit of a usual 
arrangement, with which is associated the signal 
ing set circuit of FigS. 1 and 2. This arrange 
ment is provided at the incoming and Outgoing 
ends, 
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A typical code for the use of the signals is given 
below: 

Outgoing to Incoming Incoming to Outgoing 
Code Direction IDirection 

---------- Seizure (r). 
Y--------- Stop dial. 

Seizure list direction (r). 
- - - - - - - - - - Pulses.-------------------- Dialing. 
P-------- Offer or call back (r)------ Called party's answer (r). 
PX------. Ringing or ring-back of Ring-back of operator (r). 

operator (r). 
Py-------- Calling party's release or Called party's release (p). 

pulling out of plug (p). Pulling out of plug (p). 
Acknowledgment of re- Acknowledgment of re 

ceipt. ceipt. 
PY------------------------------------ Release. 
a perma Busy---------------------- Busy. 

nently. 

r' indicates that the signal is repeated until re 
ception of the dialing tone. 

r indicates that the signal is repeated until ac 
knowledgment of the receipt. 

p indicates that the signal persists, with intervals, 
While the cause of operation lasts. 

ac indicates a short pulse of frequency ac. 
y indicates, a short pulse of frequency J. 
X indicates two Successive short pulses of fre 

Cuency. 30. 
Y indicates two successive short pulses of fre 

quency y. 
P indicates one long pulse of two frequencies ac 
and J. 

Terminals to 7 (Fig. 1), which are grounded 
Successively by the means determining the dura 
tion, are connected to terminals EP, RP, DS, DE, 
in accordance with the timing desired: 
EP, duration of transmission of the preparatory 

signal. 
RP, minimum duration for a preparatory signal 

to be efficacious, 
DS, length of interval between signals for the 

circuit used in outgoing call. 
DE, same period for the circuit used in incoming 

Call. 
In order to facilitate an understanding of the 

operation, the main function of the various sig 
naling set, relays is given in the following table: 
X and Rac respond to frequency.ac. 
Y and Ry respond to frequency gy. 
Gi responds to all signals different from ac and y. 
P, reception of a preparatory signal. 
Rp, end of reception of the preparatory signal. 
Pac, reception of a control Signal. 
Py, reception of gy control signal. 
Rf, reception of releasing signal. 
AC, reception of the acknowledging. Signal. 
D disconnects the line if the preparatory, signal 

lasts more than 100 milliseconds. 
Cac, transmission of frequency ac. w 
Cy, transmission of frequency y. 
Cp, transmission of frequencies ac and y (prepara 

tory signal). 
Se neutralizes the receiving members during the 

transmission. 
Sac, control signal ac instead of y. 
LS, Control Signal composed of tWO pulses instead 

of one. 
Ia-Ib, pulse generators. 
Ta-Tb, Tac-Ty, signal-duration counters, 
Fp, end of transmission of the preparatory signal. 
Fc, end of transmission of the control signal. 
Fi, end of interval between signals, and increase. 
of the duration of the acknowledging signal. 

Si separates the successive functions of the dura 
tion-counting relay. 

10. 

5. 

M, holding relay. 
En, incoming call. 
The method of operation of the circuit shown 

in Figs. 1, 2 and 3, will now be described for given 
types of calls. 
... When the circuit is free, signaling Set holding 
relay M is in normal position, allowing the seizure 
of the circuit. It is assumed that the signaling 
set is connected to a two-way trunk circuit which 
in turn is connected to the operator's positions 
which handles calls to the distant eXchange. For 
calls coming from the distant exchange, the set 
is connected, to the usual subscriber's line circuit. 
This signaling set could also be connected to 
some other circuit, for example, to a selective 
trunk circuit, without altering the operation. 
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Relay M being in normal position, the lamps 
LL signaling the free condition of the circuit are 
supplied with current over conductors 7 and 8 
and one of the back contacts of relay M. Relay 
C is connected to the third wire of the jacks 
(Fig. 3). 
On plugging in, relay C operates in series with 

the 'c' Wire of the cord circuit: terminal E (Fig. 
3) connected to ground or battery depending 
upon the cord circuit used at the exchange, Wind 
ing of relay C, wire f , back contact of relay M. 
(Fig. 2), wire for and Wire C of the cord circuit. 
Relay C causes the operation of relay B: battery, 
winding of relay, B, terminals L and M, front 
contact of relay. C, ground on back contact of 
relay AP. Relay B short-circuits wires 0 and 

so that relay C can hold after energization of 
relay M; it causes the operation of relay M: bat 
tery, Winding of relay M (Fig. 2), back contact 
of relay. Rf, wire 2, front contact of relay B 
(Fig. 3), wire 3, back contact of relay Py, ground 
(Fig. 2). Relay M. Jocks under the control of 
relay. RA in normal position. It opens the wires 
which, normally allow Seizure of the circuit. 
On the other hand, relay B causes the opera 

tion of relay Ao: , battery, Winding of relay Ao 
(Fig. 3), terminals y and 2, back contact of relay 
Sn, front contact of relay B. to ground. 

If the distant exchange is an automatic ex 
change, terminal Y will not be connected to ter. 
minal Z, but to terminal O, causing over Conductor 
2 the operation of relay Fp (Fig. 2). Relay Fp 
then causes the sending of the seizure signal as 
follows: the energization of relay Si (Fig. 1) 
is effected over the circuit: battery, resistance, 
winding of relay. Si, front contact of relay Fp, 
back contact of relay FC, ground. Relay Si, in 
operating, causes the operation of relay Ia: bat 
tery, windings of relay Ia, back contact of relay 
Tb3, front contact of relay Si and ground over 
the energizing circuit of this relay. Relay. Ia 
Over its front, contact causes. on the one hand 
the operation of relay Ib and on the other the 
operation of relay, Ta: battery, Winding of relay 
Tal, back contact of relays Tbi and Tb2, back 
contact of relay Rp, ground on front contact of 
relay:Id. 

Relay Ib, in Operating, short-circuits the ener 
gizing Winding. Of relay Id, which releases. Upon 
its release, the short circuit around relay Tb is 
removed and it operates in series. With relay Ta. 
On the other hand, relay Id causes the operation 
of; relay. Cy: battery, winding of relay Cy, back 
contacts of relay. Sac, front contact of relay Fp, 
back contact of relay FC and front contact of 
relay Id. 
Relay Tb in operating causes the operation of 

relay FC; battery, winding of relay Fe, front 
contact of relay. Si, front contact of relay Fp, 
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back contact of relay Lis, front contact of relay 
Tbf to ground. Relay FC locks up: battery, 
winding and front contact of relay FC, back 
contact of relay Fi, front contacts of relay Fp 
and ground over the energizing circuit of this 
relay. Relay Fp opens the energizing circuit of 
relay Si and hence the locking circuit of relays 
Ta and Tbi and the energizing circuit, of relay 
Ia. Upon the release of relay Ia, the original 
energizing circuit of relay Ib is opened and this 
relay releases, allowing. re-energization. Of: re 
lay Id. These relays operate as beating relays 
creating pulses at each closing of the front con 
tact of relay Ia. These pulses are identical with 
dial pulses, relay Ia, being about 66 milli-Seconds 
on its front contact and 34 milli-seconds on its 
back contact. This beat frequency maintained 
because relay Id releases upon the closing of the 
short circuit around its winding by the relay Ib, 
and the latter is retarded in its release by a rec 
tifier cell placed in parallel. With its energizing 
winding. - - - 

At each operation of relay Ia, a pair of re 
lays Ta, and Tb operate as counting relays in 
known manner. After the energization of relay 
Fo, relay Cy cannot operate. Relay Cy thus op 
erates. Once at the beginning of the operation, 
connecting a Source of frequency, gy to the toll 
circuit across the back contacts of relay D and 
the windings of differential transformer T. Re 
lay Cy causes the operation of slow-releasing re 
lay Se, which relay neutralizes the detector so 
that the latter may not be influenced by an echo. 

After the operation of relay Fp. it has been 
seen that the energizing circuit of relay Si Was 
opened, but this relay was held through its lock 
ing winding over the front contact of relay Tal. 
In this way, relay Si cannot release until after 
the release of relay Tal. ". . . . . 

After its release, relay Id is pulled up by re 
lay Fe in operating position: battery, Winding of 
Ia, back contact of relay Tb3, back contact of 
relay Si, back contact of relay Fi, ground to 
front contact of relay FC. Relays Id. and, Ib 
operate as before, causing at each energization 
the operation of one of the pairs of relays Ta 
and Tb. 
At the end of this third pulse, relay Tb3 op 

erates as has been explained, causing the release 
of relays Ta, and Tb2. A circuit is then closed 
for relay Te; battery, winding of relay Tc, front 
contact of relay Tb3, back contact of relay Tb2 
and ground to the front contact of relay Fc ove 
the back contacts of Si and Fi. 
At the fourth pulse, relays Ta and Tb oper 

ate again because the energizing circuit of re 
lay Id is not broken by the operation of relay 
Tb3, the back contact of this relay being short 
circuited by a back contact of relay Ap (Fig. 3). 
At the end of the fifth pulse, relay Tod is operat 
ed in a manner Similar to that explained for re 
lay Tc. 
Through relays Ta, Tb, Tc and Tcl, a ground 

is placed after each pulse on terminals to 7 
(Fig. 1). Over terminal relay FC is energized 
and in the same manner, over terminal 7 the 
interval-end relay Fi Will be energized. This re 
lay causes the release of relay Fe and, if the 
cause of operation of relay Fp has not ceased 
as explained later, the cycle of operations re 
commences: sending of a y signal, then determi 
nation of the length of the interval, etc. . 
At the distant exchange, the y signal applied 

to the toll circuit is sent through differential 
transformer T to the detector circuit, which will 
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6 
cause, after amplification and detection in a 
voice frequency tube circuit, the operation of 
relay. Y, shown in the upper right-hand corner 
of Fig. 1. Relay Ry operates for the duration of 
the signal, causing, over the back contact of 
relay P, the energization of relays M and Fi. Re 
lay Ap (Fig. 3) is energized in parallel with re 
lay Ry: battery, winding of relay Ap, back con 
tact of relay B, back contact of relay Sn, wire 42, 
ground to the front contact of relay Y. 

Relay M. locks as explained for the outgoing 
circuit, preventing the seizure of the circuit 
through the opening of the circuits of the avail 
ability lamp AL and of relay C. At the end of 
the signal, relay Si releases, allowing the opera 
tion of relays Ia and Ib pulled up over wire 4 
and the ground to relay Ap (Fig. 3). The oper 
ation of these relays is intended to lengthen if 
need be the signal that will be sent in return 
should the connection to the automatic exchange 
Occur before the echo Suppressor is unlocked. 

Relay Ap locks over wire 38 and a ground fur 
nished across the back contacts of relays Tod and 
P. It causes the energization of relay At: bat 
tery, winding of At, front contact of relay Ap, 
back contact of relay Op, wire 33, back contact 
of relay Py, front contact of relay M, wire 9, back 
Contact of relay B, Wire 3, back contact of re 
lay Py, ground. Relay En (Fig. 2) operates in 
parallel with the relay. At over wire 27. It locks 
under the control of relay M, performing the 
Switching required for the handling of an in 
coming call. Relay. At closes a loop to the as 
sociated line circuit; terminals Bf, B2, Wires 
4 and 40 looped in the normal position of re 
lay Rac, resistances, self-inductance, winding of 
relay Fi, terminals. R. and Q, front contact of 
relay. At, terminals A2 and A. Relay Tm is 
connected to the grounded wire of the line cir 
cuit. The automatic exchange is seized in a 
manner Suited to the eXchange and, when the 
automatic SWitches are in position to receive 
pulses, the line wire previously connected to the 
free ground is grounded across a winding of 
the supervisory relay, Relay Tm, which was 
short-circuited up to this moment, operates and 
closes over wire 6 the energizing circuit of re 
lay Cac, which connects a source of frequency 
ac to the toll circuit. 
As has been explained before, relays Ta, and Tb 

have been placed in operation independently of 
the engagement of the automatic chain and, after 
the operation of relay Tb3, the circuit of relay 
Ia is broken, wires 20 and 2 being no longer 
looped owing to the energization of relay Ap. 
When relay Tim operates, these wires are con 
nected and the pulses of Ia can progress beyond 
the third pulse. When the fifth pulse is finished, 
relay Tid Operates as has been seen before, open 
ing the locking circuit of relay Ap which releases. 
Relay Tim releases in turn, opening the circuit of 
relay Cat. From the preceding description it can 
be seen that, regardless of the time required for 
the engagement of the automatic chain, the dura 
tion of the ac signal will be lengthened if necessary 
to take into account the echo suppressor or relay 
Se Of the outgoing circuit. 
At the Originating exchange, as has been ex 

plained, a y Signal is sent every 700 milli-sec 
onds; normally the ac dialing tone is received be 
fore the end of an interval, causing over wire 39 
the energization of relay Sn, which opens the 
Original energizing circuit of relay Fp. This relay 
in releasing stops the operation of relays Ia, Ib, 
Ta and Tb. At the end of the ac signal, relay 
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Fi energized by this signal releases, giving over 
terminals X and P. a. signal to indicate to the 
pulse sender or to the operator the possibility of 
dialing over the toll circuit. The pulses act upon 
relay Cac through terminal fl. 
Toring a second exchange connected in transit 

With the first, the seizure of the trunk would be 
effected in a different way, for example, through 
a second jack causing, in addition to the energiza 
tion of relay Fp, the energization of relay Is. TWO 
pulses of frequency. y will be sent, the circuit of 
relay FC being connected no longer to Tb, but 
to Tb2: through relay L.S. Discrimination would 
be effected then at the distant: exchange to put 
the call through in the second direction. 
The dialing pulses cause the energization of 

relay: Rac, at the distant exchange. The pulses 
are transmitted to the automatic chain through 
the opening of wires. 40, and 4. At the first ac 
pulse, relay Sn is operated over wire 39 and locks 
under the control of relay M. 
At the end of the transmission of the digits, 

the outgoing circuit causes the. Sending of a y 
signal causing at the distant eXchange the op 
eration of relay Fn over wire 42. At the originat 
ing exchange, relay Fn is operated across ter 
minal over a circuit not shown in the draw. 
ing. 

Relay. Fn, at the outgoing as well as at the in 
coming end, closes the circuit of Signaling-set 
relay D; battery, winding of relay D, back. Con 
tacts of relays. Tb2, Tb3, Tc, Pac, wire 34, front 
contact of relay Fn, wire 38, back contacts of re 
lays Tod and P. 

Relay. D closes the talking. circuit and the Op 
erator, can hear the tones transmitted by the 
automatic exchange. 
When the called party answers, the direction 

of the current supply is reversed and relay Su, 
which was short-circuited by a rectifier cell, now : 
operates, closing the circuit of relay. Sac (Fig. 2): 
battery, winding of relay Sac, wire 23, back con 
tact of relay C2, front contact of relay Sul...and 
ground over the locking circuit of relay At. Re 
lay Sac locks: battery, winding, and front contact. 
of relay Sac, back contact of relay. Ac, wire 28, 
front contact of relay CU2, ground. Relay C2) is . 
energized: battery, winding of relay C2, wire 22, 
front contact of relay Sac, ground on wire 27; re 
lay C2 locks and opens the energizing. circuit of 
relay. Sac. On the other hand, relay: Sac, causes 
the energization of relay Pac: battery, winding Of 
relay Pac, back contact of relay Ac, front con 
tact of relay Sac, front contact. of relay M. to. 
ground. Relay:D releases. 
The Pac signal is now transmitted as follows. 

Relay Pac causes the energization of relay Cp: bat 
tery, winding of relay Cp, back contacts of re 
lays Fp and FC, wire 5, back. contact of relay. 
Op, Wire. 36, front.contact of relay Pac, back-con 
tacts of relays Ry. and R3, ground. 

Relay. Cp connects the signal of composite fre 
quencies ac and y to the... toll circuit and acts. 
upon the pulse-generating relays under the Con 
trol of relay Si in normal position. As already, 
explained, a ground is connected successively, to 
terminals to 7. When terminal EP is Connected 
to ground, relay Fp is operated: battery, Winding 
of relay. Fp, front contact of relay, Cp, terminal. 
Ep, ground. Relay Fp locks and opens the en 
ergizing circuit of the pulse-generating relays, 
relays Ta, and Tb releasing. The composite signal. 
P is no longer sent. Relay Fp acts upon the pulse. 
relays as already described through relay. Si. in: 
operating position. It should be noted...that relay. 

5 

O 

5 

20 

25 

30. 

35. 

40. 

45 

50 

55 

60 

65 

70. 

the exchange, point SU is connected to point HR 

8 
Sticannot operate until after the release of re 
lays:Ta and Tb, thus ensuring the return to nor 
mal; of all the relays used for determining the 
duration. Of Signals. 

Relays Ia, Ib, Ta, Tb operate again. Upon the 
first energization of relay Id, relay Cac is operated 
and at the end of the first pulse, relay FC operates 
as already described. Relay Cac has operated 
Once: Connecting an a signal to the toll circuit. 
As already described, relays Ta, and Tb are used 
then to insert. an interval between the sending 
of the Pac signals, relay Fi operating at the end 
of the interval when terminal DE, this being an 
incoming. Call, is connected to ground. The Op 
eration. Continues. until the arrival of the Py 
acknowledging signal, 
Upon arrival of this signal, the composite fre 

quency;P causes the Operation of relays Rac and 
Ry, through the detector. These two relays, in 
operating, close the energizing circuit of relay 
Si, which: will not operate until the release of 
relays Ta, and Tb. On the other hand, relay Fi 
operates through relays Rac and Ry. Relay Fi 
causes the release of relay FC. Relays Ta, and Tb 
release. and relay. Si Operates. 
The pulse-generating relays Operate under the 

control of relays Rac and Ry which are operated. 
If a frequency different from frequencies ac 

and y, were: received, relay G. would be operated 
by the detector, opening the circuit of relay Ry. 
Relays. To and Tb could not progress further. 
If only frequenciesac and y are received, and 

if the signal lasts long enough for terminal RP 
to be connected to ground, relay Poperates to in 
dicate the reception of a preparatory signal. At 
the end of the reception of this signal, relays Rac 
and Ry release, and relay Rip operates: battery, 
Windings of relay. Rp, front. contact of relay. P, 
back contacts of relays Rp, Ry. and Rac, ground. 
Relay.P. is Slow to release to hold until the re 
ception of the control signal, which will cause, 
Since-this is a y signal, the energization of relay 
Ac: battery, Winding of relay. AC, front contact 
of relay. Sac, back contact of relay. Ac, front con 
tacts of relayS. Rp and RJ, back. Contact of relay 
Rac, ground. This relay causes the release of re 
lays Sac and Pac, which stops the sending of Pac 
Signals. 

If the signal received does not cause the ener 
gization of 'relay Rip, for the reasons already ex 
plained, relay. Ac. does not Operate and, at the 
end-of the reception of the signal, relay Cp op 
erates again after the release of relays Rac and Ry, 
sending the preparatory signal in the same man 
ner- as when the calling party removes the re 
ceiver. However, the duration of this signal is 
increased by the releasing time of relays P and Fi 
to take into account the echo Suppressor which 
has been locked by the signal received, and the 
operation continues. 
At the originating exchange, the Pac signal is 

received in the same manner as above described, 
causing the energization of relay Pac, which locks: 
battery, winding of relay Pac, back contact of 
relay Ac, front contact of relay Pac, back contact 
of relay. Fe, wire -5, back contact of relay Ap, 
wire 4, front contact of relay M, ground. At 
the beginning of the reception of the preparatory 
signal, . When relay. Th2 operates, relay D re 
leaSeS. 

Relay...Pac causes the energization of relay C) 
which locks and changes the resistance of relay 
C to transmit, the supervision to the operator. 
Depending upon the type of cord circuit used at . 
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(high resistance during conversation) or BR (low 
resistance during conversation). 
On the other hand, relay Pac causes the ener 

gization of relay Cip, the Py signal is sent as de 
Scribed for the Pac signal, the control signal being 
gy instead of ac, relay Sac being in normal position, 
At the end of the control signal, relay Fe in op 
erating causes the release of relay Pac, which 
stops the operation of relays Ta and Tb. Relay 
D operates again, closing the talking circuit. 
When the called party releases, the direction 

of the current supply is reversed again. Relay 
St releases, causing over wire 6 the energiza 
tion of relay Pac. The Py signal is sent to the 
originating exchange where relay Py is operated, 
its operation being ensured in the same manner 
as that of relay Pac, which has been described 
before. Relay Py locks: battery, winding and 
front contact of relay Py, back contacts in paral 
lel of relays Tb2 and Tai, back contact of relay En, 
wire 28, front contact of relay C, back contact of 
relay Ap, ground. This provides supervision over 
wire 3 or 32 and brings into operation relays 
Ia, Ib, Ta, Tb for the purpose of causing the 
opening of its locking circuit if a new Py signal 
is not received, - 

Relay Fi operates at each new signal, ensuring 
the return to normal of relays Ta and Tb. 
When the operator pulls out the plug, relay 

C. releases, opening the locking circuit of relay 
Py. Relay B releases, closing the circuit of relay 
Pac: battery, winding of relay Pac, wire 6, back 
contacts of relays At and Op, wire 33, front con 
tact of relay M, wire 9, back contact of relay B, 
wire 3, back contact of relay Py, ground. 

Relay Pac causes the sending of the Py signal. 
At the distant exchange, relay Py operates, open 
ing the locking circuit of relay At, which releases, 
releasing the automatic chain. 
The releasing signal is then sent from the dis 

tant, exchange to the originating exchange. For 
this, relays is operated upon the release of relay 
At: battery, winding of relay LiS, front contacts 
of relays En, Py, and M, wire 9, back contact of 
relay B, wire 3, front contact of relay Py, back 
contact of relay Fe, ground. Relay Pacis Operated, 
the sending of the preparatory signal is effected, 
the y control signal is sent but relay is being 
operated, relay Fe does not operate until after the 
energization of relay Tb2. Two y pulses are 
therefore sent constituting the Y control signal 
characteristic of the release. At the end of this 
control signal, relay FC, in operating, opens the 
locking circuit of relay M which, in releasing, re 
leases all the locked and closed relays, allowing 
new seizure of the circuit. 
At the originating exchange, the preparatory 

signal causes, as is known, the energization of 
relay Rip, the control signal being composed of two 
pulses. Relays Tai and Tbi and then Ta2 and 
Tb2 operate. Since the signal Was not of fre 
quency ac, relay Pac is in normal position. Relay 
Rf is operated: battery, winding of relay R, 
back contact of relay Pac, front contact of relay 
Rp, back contact of relay Si, front contact of 
relay Tb2, ground. s 
Relay R transfers the locking circuit of relay 

MI to the energization circuit of relay Rd. This 
relay locks over the front contact of relay M. 
At the end of the signal, when relay Rp releases, 
relays M and R, release, releasing the circuit. 
Thus, it will be seen that the release is not 

effected until the two exchanges have sent their 
releasing signal precluding any possibility of 
locking. 
Furthermore, the release signal being differ 
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10 
ent from the other signals, it is easy to provide 
Such an arrangement that the circuits used at 
exchanges seized in transit shall respond only to 
the release signal. 
The calling of the operator of the distant ex 

change is possible up to the time the called party 
answers. The Operator of the originating ex 
change momentarily depresses the ringing key 
of the cord circuit, causing the momentary ener 
gization of relay Ao over wires 23 and 30. Relays 
Sac and LS are operated and locked, relay Pac is 
Operated and, as will be readily understood from 
the foregoing description, the preparatory signal 
followed by two pulses of frequency at is sent. 
This combination constitutes the signal called 
PX. As already explained, relay C operates 
over wire 35. Relay LS connects the ringing re 
turn to the cord circuit. 
At the distant exchange, relay Fat operates and, 

since the control signal is made up of two pulses, 
relay Op. is operated; battery, winding of relay 
Op, back contact of relay Cv2, wire 3, front 
contacts of relays Pac and Rp, back contact of 
relay Si, front contact of relay Tb2, ground. 

Relay Op is locked: battery, winding and front 
contact of relay Op, wire 35, back contact of re 
lay Py, front contact of relay M, wire 9, back con 
tact of relay B, wire f3, back contact of relay Py, 
ground. 

Relay Op closes the circuit of the ringing 
lamps. One of the operators listens in by plug 
ging in a cord circuit. 

Relay. C operates, its circuit being closed by 
one of the contacts of relay Op, which short 
circuits wires O and opened by relay N of the 
signaling set. Relay B operates, opening the 
locking circuit of relay, Op. The ringing lamps 
are extinguished, signaling-set relay D is op 
erated upon the energization of relay C and the 
conversation can take place. 
To ring back the Operator, the same operations 

are performed and, this time, relay Op is not Op 
erated but the clearing relay of the cord circuit is 
momentarily operated. 
Upon the arrival of the PX signal, relay Pac of 

the signaling set is operated and locked. When 
relay Op releases acknowledging signal Py is sent, 
causing at the originating exchange the release 
of relays LS, Pac. as already described. 

It has been seen that when the operator pulled 
out the plug signal Py Was sent continuously. In 
the case of a connection towards a subscriber, 
this signal causes the release of the automatic 
chain. In the case of a call between tWO Opera 
tors, this signal provides the supervision through 
variation of the resistance of relay C. Further 
more, at the distant exchange, the cord circuits 
do not generally have supervisory relays. On the 
answering side, and the relay Op is operated mO 
mentarily at the same time as relay PU, affording 
supervision by the operator. The release signal 
is not sent until after the two operators have 
pulled out the plugs. 
In the example shown in Fig. 3, the Operator 

does not dial, the distant exchange being a man 
ual exchange. In that case, relay AO is Operated 
as described before, causing over wires 23 and 
30 the energization of relays FC and T.S. Relay 
Pac is operated then: battery, Winding of relay 
Pac, back contact of relay Ac, front contact of 
relay Sac or Lis, ground to the front contact of 
relay M. Signal PX is sent then in known man 
ner, and the circuit operates as already described 
for the ringing of the operators. 
The incoming circuit could be connected also 
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to the toll automatic chain or to an incoming 
Selector circuit Without the . Operation of the Sig 
naling set being thereby modified. 
While a specific embodiment: of the invention 

has been described, it is clear that it is innoway 
limited but, on the contrary is capable of nu 
merous modifications and adaptations within the 
Scope: of the claims. 
What is claimed is: 
... In a voice frequency signaling "System, two 

switching points, means including trunk lines 
and Switching means for establishing a circuit 
between said points, means at the first-point for 
sending control signals preceded by preparatory 
signals over said circuit at a frequency comprised 
within the voice frequency band, means at the 
second point for sending an acknowledging signal 
over said circuit, acknowledging signal respon 
sive means at the first point, means at the first 
point for repeating the preparatory signal until 
the last-mentioned means responds, and means 
at the first point for varying the duration of the 
preparatory signal and for rendering it effective 
only after the expiration of a predetermined-pe 
riod of time. - 

2. The system according to claim 1, and in 
which said means for varying the duration of the 
preparatory signal analyzes the duration of the 
acknowledging signals. . . . 

3. In a voice frequency signaling System; two 
switching points, means including trunklines and 
switching means for establishing a circuit be 
tween said -points, means at the first point for 
sending control signals preceded by preparatory 
signals over said circuit at a frequency comprised 
Within the Voice frequency band, means for send 
ing dialing impulses from the first to the second 
point, means at the second-point responsive to 
said pulses,.. a dialing tone signal sent from the 
second to the first point indicating-readiness for 
said-pulses, and means for varying the duration 
of the dialing tonesignal. 

4. In a voice frequency signaling system; two 
Switching points, means including trunklines and 
switching means for partially establishing a talk 
ing circuit. between said points, means at one 
point for sending control signals, preceded by 
preparatory signals over said.circuit at: a fre 
quency comprised within the voice, frequency 
band, means at the Second point for:sending an 
acknowledging signal over said :circuit, acknowl 
edging signal responsive means at the first point, 
means at the first point for sending dialing pulses, 
and a signal Sent...thereupon from the first point 
for completing the establishment of the talking 
circuit. 

5. In a voice frequency signaling system aplu 
rality of switching points, trunklines intercon 
necting said points, switching means at reach 
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12 
point for Seizing a trunkline, means at each point 
for sending a signal to the other point upon the 
Seizure of a trunkline, means for repeating the 
signal sent from a first to a second point at a 
certain interval, and means for repeating the sig 
nal Sent from the second to the first point at a 
different interval. 

6. The System according to claim 5, and means 
for varying the duration of the seizure signal de 
pending on the point to which the seized trunk 
leads. 

7. In a voice frequency signaling system, two 
exchanges, means including trunks and switching 
means for establishing a talking circuit between 
said exchanges, a plurality of numerically desig 
nated lines associated with each exchange, means 
at each exchange for sending control signals to 
the other "over said circuit at a frequency com 
prised within the voice frequency band, means at 
each exchange for sending to the other an 
acknowledging signal over said circuit, acknowl 
edging signal responsive means at each exchange, 
means at each exchange for sending impulses to 
the other representing the numerical designations 
of lines, and means at each exchange for deter 
mining the duration of the signals sent therefrom 
and analyzing the signals received thereat. 

8. In a voice frequency signaling system, a plu 
rality of exchanges, trunks for interconnecting 
said exchanges, numerically designated sub 
scribers' lines terminating at each exchange, op 
erators' positions at the exchanges, means at each 
exchange for sending control signals to the other, 
means at each exchange for sending acknowledg 
ing signals to the other, means at each exchange 
for sending impulses to the other representing the 
numerical designation of a line, switching means 
for establishing a talking circuit between sub 
Scribers at two exchanges over a trunk and for 
establishing a talking circuit between a sub 
scriber at one exchange and an operator at the 
other exchange, means at each exchange for 
transmitting a release signal, means at each ex 
change responsive to the release signal received 
for releasing the talking circuit established to a 
called subscriber, and operatori controlled means 
for releasing the talking circuit established to her 
position. 

MARCELROGER MAUGE. 
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