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: The present invention relates to telephone or 
like signalling systems and particularly those 
using, alternating currents for signalling pur 
poses. In such systems and more particularly 
those using alternating currents within the voice 
frequency range considerable difficulty is en 
countered in discriminating between signalling 
currents and currents of the same frequencies 
which are produced by speech or extraneous 
means and numerous expedients have been pro 
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0 
posed for achieving the required discrimination 
to enable such systems to be operated success 
fully. . . . . 

It has already been appreciated that if a. 
separate channel or channels can be provided 
for signalling as distinct from the conversational 
circuit the problem of discriminating between 
voice and signalling currents of the same ire 
quency no longer arises and the equipment used 
for responding to the signals can therefore be 
considerably simplified. The chief object of the 
present invention is to provide a simplified sig 
nalling system operating on this basis and suit 
able for giving both manual-to-manual and 
manual-to-automatic working. 
According to the invention, in a telephone or 

like signalling system employing supervisory 
signals of alternating current transmitted over 
a channel which is common to a plurality of 
speech channels, each supervisory signalis trans 
mitted once only and comprises one or more 
pulses of a single frequency and predetermined 
length. . . . . . . . . 

3. The invention will be better understood from 
the following description of two methods of 
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carrying it into effect, reference being had to the accompanying drawings. 
Fig.1 shows by way of example a twelve 

channel carrier systems in which there are 
eleven speech channels, while the twelfth chan 
nel is sub-divided into twenty-two sub-chan 

inels to provide both-way signalling facilities for 
the eleven speech channels. It will be under 
stood that although this arrangement may find 
its most advantageous application in carrier 
systems, it may also be used for ordinary audio 
circuits if separate cable circuits can be allo 
cated to form a signalling eircuit for a number 
of audio circuits. it. '': ' ' ... ' ' ' ' ' 

Figs. 2 and 3 when arranged side by side show 
the circuit arrangements of jack-ended outgoing 
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and incoming trunk circuits arranged according 
to the invention, and providing manual-to-man 
ual working between operators situated at op 
posite ends of a trunk line, 

Figs. 4 and 5 when arranged side by side show 
the circuit arrangements for putgoing and in 
coming trunk circuits terminating opposite ends 
of a trunk, line and providing manual-to-auto 
matic working or automatic-to-automatic work 
lig. 

Referring now to the trunking arrangement, 
Fig, 1, this shows schematically the channel comi 
ponents involved in a carrier System arranged 
according to the invention providing eleven 
Speech channels and using a twelfth channel to 
provide signalling facilities for the other eleven. 
This figure could be read with equal facility on 
to an audio cable system using separate cable 
Circuits to provide the speech, and signailing 
facilities. 
The rectangle marked ET CCT represents 

the eXchange termination of one of the channels, 
the rectangle marked COR A HT represents the 
carrier or audio 4-wire hybrid termination, the 
rectangle marked COR A CP for "gg' and 're 
turn' represent the single carrier cable pair in 
either direction, or alternatively, the multiple 
audio cable pairs using a single pair each for 
g9' and 'retin' to provide a number of Siga 

Jalling channels for a group of Speech channels. 
The Smaller rectangles marked collectively SF 
and individually. With frequency numbers such 
as 420, 540, etc. represents the signal filters which 
Split up the "go' and "return' signalling pairs 
into a number of signalling channels. 

If it be a SSLimed that the diagram is to read 
on to a twelve channel carrier System using one 
of the channels for signalling, it will be seen 
that the twelfth 'go' and 'return' channels are 
Split up into twenty-two sub-channels using 
signalling frequencies which are 120 cycles apart 
between the limits of 420 and 2940. Eleven of 
the frequencies are used for signalling in the 
“go' direction and eleven in the “return” direc 
tion. Thus two signalling frequencies are 
allotted to each speech channel, one in each 
direction. The twenty-two W. F. signal filters 
may be of a type similar to that used on W. F. 
telegraphs and the signalling receivers which 
respond to these frequencies need not be pro 
vided with guard circuits against voice opera 
'tion because, as previously mentioned, conversa 
tion is not allowed to pass over the signalling 
circuits. 
As will be appreciated, the outstanding ad 

vantage of this method of signalling is the avoid 
anee of difficulties due to speech interference 
with the signalling. Furthermore, signalling 



can take place independently and simultaneously 
in both directionS. 

In circumstances Where multi-channel Sys 
tems may have to form groups of wide band 
(coaxial). Systems, it is inadvisable to have the 
signalling current flowing for long durations, 
since this may overload the line amplifiers and 
filters. According to the present invention 
therefore, the signals are composed of short 
pulses of frequency, and as there is no danger 
of jamming these signals by Speech or by sig 
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nals coming in the opposite direction, there is 
no necessity for them to be repeated. 

Referring now to the circuit operation of Figs. 
2 and 3, When the operator plugs into the out 
going jack to originate a call, relay M operates 
over the sleeve circuit and brings up relay. MM. 

Speaking key after having received the details 

5 

2,387,525 . . . . . . . . . . 
upper winding of relay SO which accordingly 
operates. Relay SO at contacts SOf alters the 
resistance of the sleeve circuit to dim the Super 
visory lamp, at contacts SO2 prepares a circuit 
for relay SR, which is at present short-circuited, 
at contacts SO3 connects earth: to the 49th con 
tact in bank TSO5 and at contacts SO4 applies 
battery to the ring conductor to repeat the Su 
pervisory condition to the preceding circuit.S. At 
the end of the Y pulse relay Y releases and the 
short-circuit is removed from relay SR which 
operates in series with the lower winding of relay 
SO and at contacts SR? re-arranges the circuits 
so that the next Ypulse will maintain relay SR 
and short-circuit relay SO, while at contacts SR2 
the upper winding of relay SO is short-circuited. 

Relay MMI at contacts MM2 causes Switch TSO 
to step from its home position and it then con 
tinues to operate from earth over bank TSO 
until it reaches position 6. During this move 
ment relay FX is operated and at contacts FX 
applies X frequency to the outgoing signalling 
circuit. The wipers come to rest in position 6 
and relay FX releases to terminate the pulse 
Which Will have lasted for approximately 100 
m. S. Relay CO is operated on the first step of 
the Switch and at contacts CO2 energises relay 
FLS which causes the free line signal lamps ap 
propriate to the next idle multiple circuit to 
light. - - - - - - 

At the distant incoming relay set the pulse of 
X frequency operates relay Xin the valve re 
ceiver VFR fand this relay at contacts X oper 
ates relay L. RelayL locks up at contacts Lt 
and at Contacts L2 operates relay N. This relay 
at contacts N in conjunction with relay L. oper 
ates the lamp relay to light a lamp adjacent to 
the incoming jack to indicate to the operator that 
a call has been initiated on this circuit. Relay 
N-also at contactSN2 prepares a locking circuit 
for relay CR and at contacts N3 opens the initial 
circuit of relay-L and prepares a circuit for re 
Jay CC. ... . . . . . . . . . . . . . . . . . 
When the incoming. Operator answers the call 

by-plugging into the jack, relay. S. is operated 
over the sleeve circuit. to earth at contacts SS 
and relay. SS is then energised. Relay. SS. at 
contacts, SS completes a locking circuit for it 
Self and removes the short-circuit from the left 
hand winding of differential relay DR, at con 
tacts SS2 Opens a point in a circuit. for relay 
FY, at contacts SS3 connects up the right-hand 
Winding of differential relay. DR which is not op 
erated at this time since, its two windings, now 
neutralise One another, and at contacts SS4 con 
nectS relay TS to the ring conductor and releases 
relay I, which thereupon disconnects the lamp 
relay So as to extinguish the lamp. 

... When the incoming operator throws her speak 
ing key, the resistance in the sleeve circuit is 
altered and relay DR is sufficiently unbalanced to 
cause its operation. It thereupon at contacts DRf 
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energises relay TS which in turn operates relay 
CT. Contacts C, then cause the switch TSI to 
step from its home position and it then self 
drives from earth over bank TSIf to position 2. 
During the movement over contacts -6 relay 
FY is operated and at contacts FY connects up it 

70 a pulse of Y frequency to the outgoing signal 
ling circuit which pulse also has a duration of 
approximately 100 m. s. . . . . . . . . 
At the outgoing relay set the pulse of Y fre 

quency Operates relay Y in the valve receiver 
VFRO and contacts YA complete a circuit for the 

65 
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When the incoming operator restores the 

of the connection required, the resistance of the 
sleeve circuit is again altered so as to restore the 
balance of relay DR which releases. Relay TS 
is accordingly released followed by relay CL 
whereupon at contacts CL the switch TSI is 
again set in operation and returns to its home 
position. During this movement relay FY is 
again operated over contacts 3-18 and a pulse 
of Y frequency is again sent back over the out 
going signalling circuit. . . . . . . . . 
At the outgoing relay set this pulse of Y fre 

quency again operates relay Y which short-cir 
cuits relay SO and causes it to release, thereby 
at contacts SOE again bringing in the operator's 
supervisory lamp. At the end of the Y pulse re 
lay Y releases and permits relay SR to fall away 
so that relays SO and SR are now restored to 
normal in readiness to respond to the next pair 
of Ypulses. W 

When the connection has been completed to 
the called subscriber by either manual or auto 
matic means, he is signalled in the usual manner 
and when he replies, battery is connected back 
over the ring conductor to operate relay TS over 
its left-hand winding. Relay TS as before oper 
ates relay CL and the switch TSI moves to its 
mid-position and causes a 100 m.s. pulse of Y 
frequency to be transmitted back. This as be 
fore operates relays SO and SR to give the out 
going operator answering supervision. 
The subscribers may now converse and when 

the called subscriber clears, battery is removed 
from the ring conductor to release relay TS in 
the incoming relay set. Relay CL accordingly 
falls aWay and a further pulse of Y frequency 
is sent back while the Switch TSI is moving to 
its home position. This results in the release 
of relays SO and SR and the lighting of the out 
going operator's Supervisory lamp... " 
In response to this Signal the operator removes 

the plug from the jack thereby releasing relays 
M and MM. At contacts MM5 battery guarding 
potential is applied to the sleeve of the jack 
until the equipment is restored to normal and at 
contacts MM3 earth is applied to the sixth con 
tact in bank. TSO to cause the switch to resume 
its movement. It thereupon steps to position 49 
and during this period relay FX is operated from 
the bank commoning to cause two 100 m.s. pulses 
of X frequency to be applied to the outgoing sig 
nalling circuit, these pulses being separated by a 
gap of 100 m.s. 
At the incoming relay set the first pulse of X 

frequency operates relay X in the valve receiver 
VFR? and this causes operation of relay CC. This 
relay at contacts CC? prepares a circuit for relay 
CR, at contacts CC2 short-circuits the left-hand 



up 

relay cofalls away. 

2,38,525 
winding of relay DR and thus alters the resistance 
of the sleeve circuit so as to light the supervisory 
lamp, at contacts CC3 prepares a circuit for relay cond a contacts Cc opens a point in the cit 
cuit of the lamp relay. During the pause between 
the two pulses relay. X releases and completes a 
circuit for relay CD. Relay CC has a longer hold 
period than 100 m. s. so that upon the receipt of 
the second Xpulse relay CR is operated and locks 
up at contacts CRf. Relay CR also at contacts 
CR2 opens another point in the circuit of relay 
CL, at contacts CR.3 connects, a further earth to 
the sleeve circuit and at contacts CR4-prepares a circuit for relay FY. 
When the incoming operator notes from the 

lighting of the supervisory lamp that the out 

0. 

15 

going operator has cleared, she removes the plug 
from the jack whereupon relays S and SS release 
followed by relays N and CR. During the slow 
release period of relay N, relay CR is held up and 
completes a circuit for relay FY for approximately 
sent back over the signalling circuit and there 
upon energises relays SO, and SR. At contacts 
SO3 the switch TSO is caused to step to its home 
position whereupon relay CO is disconnected but 

20 

260 m.s. Accordingiya Yptise of this enghis 

25 

remains operated for a short period owing to its 
slug in order to ensure that the guard on the mul 
tiple shall not be removed prematurely. Relays 
SO and SR are released at contacts CO4 when 30 

If the outgoing operator wishes to flash the dis 
tant incoming operator, she depresses the ring 
ing key which causes battery to be applied to the tip conductor and operates relay RR. Thereupon 
at contacts RR? relay RA is energised and at con 
tacts RR2 the switch TSO is caused to resume its 
stepping. Relay RA completes a locking circuit 
for itself at contacts RAF and at contacts RA2 
alters the connection of relay FX to the contacts 
of banks TSO2 and TSO6. Since relay. MM is 
operated at this time, switch TSO will make a complete-revolution and if the ringing key is still 
operated will again pass contact 6 and make a 
further revolution. During this movement relay 
FX is operated for approximately 560 m.s. and is 
released for 440 m. s. so that Xpulses of this tim 
ing and spacing are applied to the outgoing sig 
nalling circuit. If the ringing key is released while 
the switch TSO is in an intermediate position, 
relay RA is held operated in order to ensure that 
the signal is not mutilated. At the incoming-relay set the 560 m.s.xpulse operates relay CC and 
when the pulse terminates relay CD is operated. 
Relay CC however cannot hold up throughout the 
space period of 440 m. s. and consequently no 
circuit is completed for relay CR on the next pulse. 
The pulse is repeated by contacts CC2 which alter 
the resistance in the sleeve circuit and thus bring 
about the flashirig of the operator's supervisory 
lamp. . . . . . . . . . . . . . . . . . . . . 
If the incoming operator wishes to flash the 

outgoing operator, she throws the speaking key 
and then intermittently operates the ringing key 
which is common to all the cord circuits. The op 
eration of the speaking key produces the effects 
previously described, viz. the operation of relays 5R. Sinct so the ions prise of 
frequency is sent back over the signalling circuit. 
When the ringing key is operated relay IRR ener 
.gises and at contacts, IRR opens the circuit of 
relay:CL, so that a further pulse of Y frequency is 
transmitted. The Switch TSI thus makes half a 
revolution each time the key is operated or re leased-and-the-relays SO and SR respond-as-pre 
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3. 
viously described so that the outgoirly operator's 
supervisory lamp is flashed. . . . . . . . . 
The arrangement shown in Figs. 4 and 5 for 

working into an automatic exchange operates in 
Substantially the same manner with suitable 
modifications to take care of the somewhat differ 
ent conditions. 
When the outgoing operator plugs into the jack 

AOG, relay AM operates over the sleeve circuit 
and at contacts AM energises relay AMM. This 
relay at COntacts AMM connects ficker earth to 
the sleeve circuit, at contacts AMM2 and AMM5 
connects up relay ARR to the tip conductor, and 
at contacts AMM3 applies earth to the P conduc 
tor extending to the Selector levels to guard the 
circuit from seizure over this means of access and 
energises relay ACZ by Way of its lower winding. 
Relay ACZ at contacts ACZ3 extends the earth 
from contacts AMM3 over the home position 
Contact of Wiper ATSO3 to cause switch ATSO 
to step, whereupon relay AFX is operated and 
at Contacts AFX2 provides a circuit to drive 
the Switch to position 3. Relay AFX also at con 
tacts AFX applies X frequency to the outgoing 
signalling circuit so that during the stepping of 
the Switch and the slow release time of relay 
AFX a pulse of approximately. 100 m. s. duration 
is transmitted forward. Relay ACO is operated 
aS SOOn aS SWitch ATSO steps off-normal and at 
contacts ACO2, operates the lamp, relay AFLS 
Which causes the free line signal lamps appro 
priate to the next idle circuit. to light while at 
contacts ACO3 relay ACZ is released. 
At the incoming relay set at the distant ex 

change, the 100 m. S. pulse of X frequency oper 
ates relay Xin the voice frequency receiver which 
then energizes relay AL. Relay AL at contacts 
AT, prepares a circuit for relay. ARU, at con 
tacts AL2 completes a locking circuit for itself, 
at contacts AL3 prepares a circuit for relay AAR, 
at contacts AL4 earths the P conductor extend 
ing to the associated incoming selector, at con 
tacts AL5 prepares a circuit for relay AC and 
at contacts AL6 opens a point in the driving cir 
cuit for the Switch ATSI. At the end of the X 
pulse contacts AX operate relay AAR which 
at contacts AAR energises the line relay of the 
Selector in Series with relay AIL, which also op 
erates, and at contacts AAR2 energises relay 
ARU. Contacts ARU prevent the premature 
Operation of relay ACR and relay AIL ener 
gises relay AN which at contacts AN supple 
ments the earth on the P conductor, at con 
tacts AN2 further prepares the circuit of relay 
AC and at contacts AN3 prepares a locking cir 
cuit for relay AP. 
When the outgoing operator throws the dial 

ling key, resistance battery is connected to the 
tip conductor and operates relay ARR, which at 
contacts ARRf energises relay AAM. This relay 
thereupon at contacts AAMI prepares the cir 
cuit for transmitting setting pulses of X fre 
quency and at contacts AAMI2 energises relay AB. 
The latter relay at contacts AB further prepares 
the impulsing circuit, at contacts AB2 and AB3 
connects relay AMM to the tip and ring conduc 
tors, at contacts AB4 disconnects the ficker 
earth from the sleeve circuit and prepares a cir 
cuit for relay ALR, at contacts AB5 releases relay 
ARR and, at contacts AB6 opens a point in the 
driving circuit for Switch ATSO. When the op 
erator dials the wanted number relay AAMI re 
sponds accordingly and at contacts AAMI re 
peats pulses of X frequency. Over the outgoing 
signal circuit, the line being properly terminated 

  

  



4. 
during the nake periods over the operated con 
tacts AAMI. - 
At the incoming end the first pulse releases 

relay AAR which at contacts AAR repeats the 
pulse to the incoming selector. The operation of 
relay AX also energises relay AC which at con 
tacts AC short-circuits its left-handwinding to 
make itself slow to release, at contacts AC2 pre 
pares a circuit for relay ACR and at contacts 
AC3 and AC4 provides an impedance-free im 
pulsing circuit thereby releasing relay AIL. Re 
lay AP is also operated and at contacts AP locks 
up to contacts AN3, at contacts AP2 connects 
up relay AI to the positive conductor, at con 
tact AP3 provides a further circuit for relay AN 
and at contacts AP4 closes another point in the 
circuit of relay ACR. The remaining impulses 
are repeated by relay AAR in Similar manner 
and at the end of the train relay AC releases 
and again connects up relay AIL, which re-op 
erates. Further trains of impulses produce Sin 
ilar effects to set up the automatic Switch train 
and any tones which may be received during the 
setting up of the connection are transmitted back 
to the operator. 
When the operator restores the dialling key, 

low resistance battery is connected to the sleeve 
circuit and brings about the operation of relay 
ALR and after a short interval depending upon 
the release of certain relays in the position cir 
cuit, relay AAM also releases and brings down 
relay AB. Relay, ALR at contacts ALR locks 
up, at contacts ALR2 opens the impulsing cir 
cuit to prevent the transmission of a further X 
pulse on the release of relay AAM, at contacts 
ALR3 prepares to connect battery to the ring 
conductor and at contacts ALR4 connects di 

2,887,525 
cause the transmission of a further 100 m. s. 
pulse of Y frequency. This energises relay AY 
and at contacts AYf the lower winding of relay 
ACT is short-circuited while relay. ACZ is held 
over its upper winding until the end of the pulse. 
The release of relay ACT causes the Supervisory 
Signal to be repeated to the operator and when 
she removes the plug from the jack in response 
thereto, relays AM and AMM restore. The lat 
ter relay at contacts AMM3 provides a circuit to 
drive Switch ATSO to position 23 and during 
this operation relay AFX is energised to apply a 
pulse of X frequency of approximately 400 m.s. 
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rect earth to the sleeve circuit to light the Super- . 
visory lamp. 
When the called subscriber replies, battery is 

reversed back over the calling side of the circuit 
so that relay AIL is released and relay AI is 
operated. Relay AI at contacts AI releases re 
lay AL and a circuit is then completed over con 
tacts AL6, AI2 and AIL3 to cause the Switch 
ATSI to step from its home position and there 
after to drive to position 2. While it is paSS 
ing over the first six contacts relay AFY is Op 

- erated and at contacts AFY transmits a pulse 
of Y frequency of approximately 100 m. S. Over 
the outgoing signalling circuit. Relay AY at the 
outgoing end responds to this pulse and ener 
gises relay ACT by way of its upper Winding. 
This relay at contacts ACT disconnects direct 
earth from the sleeve circuit to dim the Super 
visory lamp, at contacts ACT2 short-circuits 
condenser AQA in the repeating coil bridge which 
has been in circuit to minimise distortion during 
dialling, at contacts ACTS prepares a locking 
circuit for itself in series with the upper Winding 
of relay ACZ and at contacts ACT4 connects 
through signalling battery to the ring Conduc 
tor. At the end of the Y pulse the short-cir 
cuit is removed from relays ACZ and ACT and 
the former, now operates While the latter holds. 
Relay ACZ at contacts ACZ. prepares a circuit 
for short-circuiting the lower Winding of relay 
ACT and at Contacts ACZ2 short-circuits the 
upper winding of this relay. Conversation may 
now proceed. 
When the called party clears at the end of 

the conversation, battery is reversed back to 
normal So that relay AI releases and relay AIL 
again operates. The Switch ATSI is then caused 
to advance over the other half of its bank to 
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duration to the outgoing signalling circuit. The 
switch ATSO is then restored to its home posi 
tion over wiper ATSO2 which picks up half-sec 
ond earth pulses over contacts 23 and 24 so as to 
maintain the circuit guarded during the release 
time of the equipment at the distant exchange. 
At the distant end the effect of the long X 

pulse is to operate relay ACR which at con 
tacts ACRf connects up relay AN to contacts AXI 
So as to be dependent upon the incoming pulse, 
at contacts ACR2 energises relay AC, at contacts 
ACR.3 opens a point in the circuit of relay AL and 
at contacts ACR4 completes a locking circuit for 
itself. The Operation of relay AC releases relay 
AAR, which thereupon opens the outgoing circuit. 
When relay AX falls away at the end of the pulse, 
relay AN releases after its slow period and re 
leases relays AP and AC. Relay ACR falls away 
on the release of relay AP and the circuit is then 
completely restored to normal. The release of 
relay AN disconnects earth from the P conductor 
to release the automatic switch train. 

If a busy connection has been encountered, 
there will have been no reversal to bring about 
the release of relay AL and the circuit conditions 
are therefore somewhat different. In these cir 
cumstances the operation of relay. AX releases 
relay AAR and operates relay AC. Relay ARU is 
now released and a circuit is then completed for 
relay ACR over contacts AP4, AC2 and ARU. 
Relay ACR now disconnects relay AL and trans 
fers the holding circuit for relay AN to contacts 
AX and provides a holding circuit for relay AC. 
At the end of the X pulse, relay AN falls away 
and releases the remaining equipment as pre 
Viously described. If the circuits are such that 
busy flash is returned, battery over the two speak 
ing conductors operates both relays AIL and AI 
and causes the release of relay AL, but in these 
circumstances there is no circuit for setting the 
SWitch ATSI in operation so that a false answer 
Signal is not transmitted. 
The case will now be briefly considered in which 

the circuit is taken into use from the levels of 
automatic switches rather than from an opera 
tor's position. In this case when the circuit is 
seized relay AA is operated over the speaking 
conductors and operates relay AB. Thereupon 
at contacts AB6 earth is applied to the P conduc 
tor to hold the preceding train of switches and 
to maintain relay ACZ which was energised by 
the earth originally fed forward. Relay ACZ 
causes a seizing pulse of X frequency of 100 m.s. 
duration to be transmitted to the distant ex 
change in the manner previously described 
Whereupon the equipment thereat is prepared in 
the usual manner. The operation of relay ACO 
When the Switch ATSO moves off normal con 
nects guarding battery to the sleeve of the jack 
to indicate to the operator that the circuit is 
busy. Incoming trains of impulses are received 
on relay AA which at contact AAI repeats them 
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- in the form of xpulses over the outgoing signal 

; :circuit. During the setting up of the con 
nection any tones which may be encountered are 

conditions. . . . . . . ... . . . . . . . . 
When the called subscriberianswers, the 100 m.s.pulse of Y frequency brings about the opera 

ition of relay ACT as before and this relay at con 
tacts. ACT5 and ACT6 reverses battery over the 
speaking conductors to repeat the supervision to 

Escriber clears, the transmission of the further 
pulse of Y.f. 
ACT which reverses battery back to normal and 
thus repeats the supervisory signal to the preced 

releases, the loop circuit for relay, AA is opened 
and it falls away thereby bringing down relay 
AB. This at contacts AB6 completes a driving 

to contact 23 to effect the transmission of a 400 
m. s. clearing pulse over the signalling circuit. 
This effects the release of the equipment at the 
incoming end in the manner previously described. 
: What I claim as new and desire to secure by 
Letters' Patent is: . . . . . . . . . . 

; : 1. A telephone system including in combination 
a transmission line, means for dividing said line 
into a plurality of speech channels and a single 
signalling channel, means for dividing said Sig 
nalling channel into a number of sub-channels 
individual to each of said speech channels, means 
individually, associated with each of said speech 
channels for transmitting a single signal of pre 
determined voice frequency, and of predetermined 
length over one of the associated sub-channels 
to the outgoing end of said line to indicate the 
reply of the called party in a connection extend 
ed over the corresponding speech channel, first 
self-locking means at the outgoing end respon 
sive to said signal, means for transmitting a sin 
gle signal of predetermined voice frequency and 
of predetermined length over one of the associ 
ated sub-channels to the outgoing end of said 
line to indicate the clearing of the called party 
and second self-locking means at the outgoing 
end responsive to said signal to give a clearing 
indication, 

2. A telephone system including in combina 
tion a transmission line, means for dividing said 
line into a plurality of speech channels and a 
single signalling channel, means for dividing said 
signalling channel into a number of sub-channels 
individual to each of said speech channels, means 
individually associated with each of said speech 
channels for transmitting a single signal of pre 
determined voice frequency and of predetermined 
length over one of the associated sub-channels 

: to the outgoing end of said line to indicate the 
reply of the called party in a connection extend 
ed over the corresponding speech channel, first 
Self-locking means at the outgoing end respon 
sive to said signal, means for transmitting a sin 
gle signal of the same predetermined voice fre 
quency and length over one of the associated sub 
channels to the outgoing end of said line to in 
dicate the clearing of the called party and second 
self-locking means at the outgoing end responsive 
to said signal to give a clearing indication. 

3. A telephone system including in combina 
tion a transmission line, means for dividing said 
line into a plurality of speech channels and a 
single signalling channel, means for dividing said 
signalling channel into a number of sub-channels 

back over contacts AMM5 and AMM6 
nce relay AMM is not operated under these 

5 
: equal to twice the number of said speech chan 
nels, two of said sub-channels being individually 
associated with each of said speech channels, 
means individually associated with each of said 
speech channels for transmitting signals of pre 
determined voice frequency over one of Said 
associated sub-channels from the outgoing end 

O 

the preceding switches, when the called sub 
frequency causes the release of relay 

.5 

ing train of switches. When the calling party 
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'circuit for the switch ATSO" which then rotates 
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of said line to control the setting up of a connec 
tion, means individually associated with each 

I of said speech channels for transmitting a single 
signal of predetermined voice frequency and of 
predetermined length over the other of said as 

: sociated sub-channels to the outgoing end of said 
line to indicate the reply of the called party in 
a connection extended over the corresponding 
speech channel, first self-locking means at the 
outgoing end responsive to said signal, means for 
transmitting a single signal of predetermined 

- voice frequency and of predetermined length over 
the said other sub-channel to the outgoing end 
of said line to indicate the clearing of the called 
party and second self-locking means at the out 
going end responsive to said signal to give a 
clearing indication. 

4. A telephone system including in combina 
tion a transmission line, means for dividing said 
line into a plurality of speech channels and a 
single signalling channel, means for dividing 
said signalling channel into a number of sub 
channels equal to twice the number of said speech 
channels, two of said sub-channels being individ 
ually associated with each of said speech chan 
nels, means individually associated with each of 
said speech channels for transmitting signals of a 
"first predetermined voice frequency over one of 
said associated sub-channels from the outgoing 
end of said line to control the setting up of a con 
nection, means individually associated with each 
of said speech channels for transmitting a single 
signal of a second predetermined voice frequency 
and of predetermined length over the other of Said 
associated sub-channels to the outgoing end of 
said line to indicate the reply of the called party 
in a connection extended over the corresponding 
speech channel, first self-locking means at the 
outgoing end responsive to said signal, means for 
transmitting a single signal of said Second pre 
determined voice frequency and of predetermined 
length over said other associated sub-channel to 
the outgoing end of said line to indicate the 
clearing of the called party and second self 
locking means at the outgoing end responsive to 
said signal to give a clearing indication. 

5. A telephone system including in Combina 
tion a transmission line, means for dividing Said 
line into a plurality of carrier speech channels 
and a single carrier signalling channel, means 
for dividing said signalling channel into a num 
ber of sub-channels equal to twice the number 
of said speech channels, two of said sub-chan 
nels being individually associated with each of 
said speech channels, means individually associ 
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ated with each of said Speech channels for trans 
mitting a single signal of predetermined voice 
frequency and of predetermined length over one 
of said associated sub-channels to the outgoing 
end of said line to indicate the reply of the 
called party in a connection extended over the 
Corresponding speech channel, first self-locking 
means at the Outgoing end of each speech chan 
nel responsive to said signal, means for transmit 
ting a single signal of the same predetermined 
frequency and length over the same sub-channel 
to the outgoing end of said line to indicate the 
clearing of the called party, and second self 

  

  

  

  



6 
locking means individually associated with each 
speech channel and responsive to said signal to 
give a clearing indication. 

6. A telephone system according to claim 4 in 
which timing of the predetermined length of said 
signals is effected by the stepping operation of 
an electromagnetically-operated step-by-step 
rotary switch arranged to operate by Self-inter 
ruption. . 

7. A telephone system including in combina 
tion a transmission line, means for dividing said 
line into a plurality of carrier speech channels 
and a single carrier signalling channel, means 
for dividing said signalling channel into a num 
ber of sub-channels equal to twice the number of 
said speech channels, two of said sub-channels 
being individually associated with each of said 
speech channels, means individually associated 
with each of said speech channels for transmit 
ting a single signal of predetermined voice fre 
quency and of predetermined length over one of 
said associated sub-channels to the outgoing end 
of said line to indicate the reply of the called 
party in a connection extended over the corre 
sponding speech channel, a relay individually 
associated with each speech channel and ar 
ranged to be operated in response to the receipt 
of said signal, a second relay cooperating with 
said first relay and arranged to be operated on 
the termination of said signal, means for trans 
mitting a single signal of the same predeter 
mined frequency and length over the same Sub 
channel to the outgoing end of said line to in 
dicate the clearing of the called party, circuit 
arrangements for causing said first relay to de 
energize on receipt of said Second signal and cir 
cuit arrangements for causing said Second relay 
to de-energize on the termination of Said Sec 
ond signal. 
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8. A telephone system including in combina 

tion a transmission line, means for dividing said 
line into a plurality of carrier speech channels 
and a single carrier signalling channel, means 
for dividing said signalling channel into a num 
ber of sub-channels equal to twice the number 
of said speech channels, two of Said Sub-chan 
nels being individually associated with each of 
said speech channels, an operator's position at 
the outgoing end of said line, means for extend 
ing a connection from said operator's position 
over one of said speech channels to a second 
operator's position at the incoming end of said 
line, means for transmitting a single signal of 
predetermined voice frequency and of predeter. 
mined length over the appropriate one of said 
associated sub-channels on the reply of said sec 
ond operator, self-locking means responsive to 
said signal to give a supervisory indication, 
means for transmitting a single signal of the 
same predetermined frequency and length over 
said signalling sub-channel on the withdrawal 
of said second operator, means responsive to said 
signal to unlock said Self-locking means and 
cancel said supervisory indication, means for ex 
tending a connection from said Second operator's 
position of a called party, means for transmit 
ting a single signal of the same predetermined 
frequency and length over said signalling sub 
channel on the reply of said called party to re-. 
operate said self-locking means and means for 
transmitting a single signal of the same predeter 
mined frequency and length over said sub-chan 
nel on the clearing of the called party to again 
unlock said self-locking means. 

LAWRENCE: JOHN MURRAY. 


