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15 Claims. (Cl 179-27). 
The present invention relates to telephone 

Systems and is more particularly concerned with 
Systems in Which a private automatic exchange 
is provided with facilities for communicating 
With a main exchange, incoming and outgoing 
main exchange calls being completed with the 
help of an operator. The chief object of the in 
Vention is to provide particularly speedy service 
in a System of this type and to reduce to a mini 
mum the attention required by the operator. 
According to One feature of the invention in 

a telephone system including a private auto 
matic exchange having main exchange calls 
completed with the help of an operator, a main 
eXchange trunk terminates in a plug the inser 
tion of . Which into the jack of a subscriber. de 
Siring an outgoing main exchange call causes 
ringing current to be applied automatically to 
his line. 
According to another feature of the invention 

in a telephone system including a private auto 
matic, exchange having main exchange calls 
completed with the help of an operator, if a. 
Subscriber is engaged in a local call When a 
main exchange call is received for him the in 
sertion into a jack associated with his line of 
a plug terminating the main ... exchange line 
Serves to effect ringing as soon as he termi 
nates his local call. 
A further feature of the invention is that in 

a telephone system including a private auto 
matic exchange having main exchange calls 
completed with the help of an operator, when 
a subscriber replaces his receiver after a main 
exchange call he remains connected to the ex 
change line for a short interval during which he 
is enabled to set up a further main exchange 
call without requiring the services of an oper 
ator. 
The invention will be better understood from 

the following description cf one method of 
carrying it into effect, which should be taken in 
conjunction with the accompanying drawings 
comprising Figs. 1 and 2. Fig. 1 shows the 
equipment of a cord circuit associated with a 
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main exchange line, while Fig. 2 shows the op 
erator's equipment, a typical subscriber's line 
circuit and the equipment associated with an 
information trunk. 
Each subscriber's line is connected to a jack 

at the operator's position and a busy lamp and 
a calling lamp are associated with each line. 
Each main exchange trunk line terminates in 
a single plug and the operator is also provided 
with a special trunk offering plug whereby she ) 

may communicate. With busy lines. The various 
types of call which can be set up With the aid 
Of the equipment will now be considered in 
turn. 

For a local call the subscriber whose line , 2 
is shown in the lower part of Fig. 2 removes 
his receiver whereupon relay. Q operates over 
the line in series with the relay LR, which is 
not however operated at this time. Relay Q 
locks up at armature 9, Switches the line through 
to the normal line circuit at armatures 7 and 
8 whereupon a finder switch is set in operation 
in the usual manner, and at armature O lights 
the busy lamp BL, at the operator's position. 
The call is then completed over the local equip 
ment by dialling in the usual manner. 

If the subscriber. Wishes to set up an outgo 
ing main exchange call, he presses a button 
on his instrument before removing his receiver. 
This has the effect of earthing the line, so that 
relay Q is short-circuited and prevented from 
operating while relay LR, now receives sufficient 
current to energize it. It thereupon locks up 
at armature f, at armature 2 lights the call 
ing lamp CL, and at armature f3 applies earth 
to lead 4 extending to the connector bank so as 
to busy the line to local calls. The operator on 
noting the lighted condition of the lamp C, in 
Serts the plug of a free exchange line, for in 
stance plug Pl, into the jack J associated 
with the calling party. Thereupon relays G and 
CO operate in series over the sleeve and the 
latter at armatures 6 and 7 disconnects the line 
from the local equipment, at arnature 8 re 
leases relay LR and at armature 9 applies a 
further earth to the lead f4. Relay G at arma 
ture 26 lights the supervisory lamp SL, at arma 
ture 27 completes a start circuit for the ringing 
generator GN and at armatures 25 and 28 con 
nects this generator to the calling line in Se 
ries with the ring trip relay F so that the sub 
Scriber's bell ringS. 
When he lifts his receiver, relay F operates 

in the usual manner and at armature 3 locks 
up over its lower winding, at armature 29 ex 
tinguishes the lamp SL, at armature 32 com 
pletes a circuit for relay P, at armature 33 
interrupts the generator start circuit and at 
armatures 30 and 34 disconnects the ringing and 
connects the subscriber through to the main ex 
change trunk. His loop is thereupon extended 
to relays A and M whereupon relay A operates 
but relay M does not as it is differentially Wound. 
Relay A at armature 44 energizes relay B and 
at armature 45 completes a loop across the junc 



2 
tion to the main exchange including the re 
tard R. Relay B completes points in the Speak 
ing circuit at armatures 40 and 43 and at arma 
ture 42 opens the circuit of relay P so that this 
relay is ineffective at this time. 
The subscriber may now proceed to Set up 

the main exchange connection by dialling. Dur 
ing each train of impulses relay C is operated 
over armatures 44 and 4 and at armature 49 
short-circuits the retard R. and thus gives an im 
pedance-free IOOp. - 

At the end of the conversation when the sub 
scriber replaces his receiver, relay. A releases 
followed by relay B and the loop to the main 
exchange is opened thereby releasing the equip 
ment thereat. The release of relay B again 
completes a circuit for the pendulum relay P 
which thereupon vibrates its armature 20 So as 
to complete a circuit intermittently for relay 
N. This relay is made slow to energize and the 
arrangement is such that it is not operated for 
several seconds. If the subscriber wishes to set 
up another main exchange call immediately, he 
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may do. so as soon as the previous call his been 
cleared and provided he removes his receiver 
again before the pendulum relay P has been 
effective to operate relay N, no signal is given 
to the operator. As soon as relay B again 

25 

operates, the circuit of the pendulum relay P 
is opened and thus there is no further circuit 
for operating relay N. 

In the more usual case in which the subscriber 
does not wish to make a further exchange call, 

30 

relay N will eventually operate and thereupon . . 
at armature 2 completes a circuit by way of the 
interrupter 71 to flash the supervisory lamp SL. 
At armatures. 22 and 23 the operation of common 
visual and audible alarms is initiated while at 
armature 24 relay P is connected to the sleeve 
of the plug-in place of relay G. Relay P is of 
high resistance and the effect of the substitution 
is that relay. CO associated with the subscriber's 
line is released. All the line equipment is then 
restored to normal and the subscriber may if he 
wishes set up a local call over the local equip 
ment. The release of relay G releases relay. F 
and ensures that any connection with the main 
exchange line is broken. The operator on noting 
the flashing of the supervisory lamp withdraws 
the plug P from the jack J. whereupon relays 
P. and N release and all the cord circuit equip 
ment is restored to normal. If the Subscriber 
should wish to attract the attention of the oper 
ator he can do this by operating his push button 
which will produce the effects already described 
including the lighting of the lamp CL. 

Consideration will now be given to the handling 
of an incoming call from the main exchange. 
When such a call is received, relay E is operated 
by ringing current and thereupon at armature 
48 locks up by way of its lower winding to earth 
at armature 42. Relay E also at armature 12 
lights the trunk calling lamp TT, and at arma 
ture 47 opens its own initial energising circuit. 
The operator on noting the lighting of the lamp 
TL. replies by throwing the speaking key SK, 
thereupon at spring 13 releasing relay E and 
operating relay D, at spring 74 preparing a cir 
cuit for relay C1, at spring 75 completing a cir 
cuit for relay. H, and at spring 76 preparing a 
locking circuit for relay H over its lower winding. 
Relay D, operates in series with the lower wind 
ing of relay H and at armatures 04 and 05 
disconnects the toll offering plug P2 and at 
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armature 06 opens the initial energising circuit 
of relay H so as to prevent the association of 
any further cord circuits with the operator's 
equipment in case two keys should inadvertently 
be operated at the same time. Relay H locks 
up over armature 53, at armature 54 prepares 
a circuit for relay J and at airmatures 5 and 55, 
connects the trunk line through to the operator's 
handset which is assumed to be inserted in the 
jack J2. 
The operator will now ascertain the require 

ments of the calling party and insert the plug 
P. into the jack of the wanted party, for instance 
the jack J. Thereupon relays G and CO operate 
in series and the wanted line is rung as previ 
ously described. The operation of relay D lights 
the Supervisory lamp at armature 35, and also 
at armature 37 it locks over the release key RK 
and at arnature 38 completes a loop across the 
main exchange line. Consequently the operator 
may withdraw from the connection before the 
wanted party replies without giving any false 
Supervisory signals. This she does by restoring 
the Speaking key SK whereupon relays H and 
D release leaving the operator free to attend to 
Other, calls. 

If the operator should wish to talk to the 
called party. without being audible to the calling 
party, she may operate the splitting key. PK, 
Fig. 2, which has the effect of energising relay 
J. This relay at armatures 6 and 62 closes a 
loop including the operator's dial DS across 
the main exchange line while leaving the oper 
ator's headset connected to the local subscriber's 
Side of the circuit. When the wanted party 
replies, relay F is energised and extinguishes the 
Supervisory lamp and relays A and B are then 
operated and relay B at armature 42 releases 
relay D. If the wanted party does not reply, 
the operator Will inform the calling party ac 
cordingly after operating the key SK if she had 
previously withdrawn. She then restores key 
SK, momentarily operates key RK to release 
relay D and removes the plug whereupon all the 
equipment. Will be restored to normal as previ 
ously described. 

If the wanted party is busy, the operator may 
plug into his jack and in this case he will be 
rung a S. SOOn as he is free. Since he is already 
engaged in a local call his relay Q will be oper 
ated and at armature it will have removed the 
short-circuit from the resistance f 67 in the 

This prevents the operation of 
relay G, and hence the application of ringing 
current. As Soon as relay Q de-energizes how 
ever on the termination of the local call, resist 
ance 67 is again short-circuited and relay G 
then operates to produce the effects previously 
described. 

If the incoming main exchange call is found 
to be a long distance call so that it should be 
completed immediately, the operator will make 
use of the toll offering plug P2. This connects 
her headset directly with the Wanted line and 
at the same time energises relay Ci which is 
enabled to operate in series with resistance, 67. 
Relay C at armature 03 completes a circuit 
for relay B which thereupon at armature of 
short-circuits itself so that a self-interrupting 

The adjustment of the relay 
is such that this produces a tone and since 
armature 02 will vibrate similarly this tone will 
be applied to the line by way of the tertiary 
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winding of the induction coil IC. The operator 
then advises the subscriber that there is a long 
distance call awaiting him and when he hangs 
up, the normal plug associated with the eXchange 
line is employed for completing the call. The 
tone circuit also comes into action if the oper 
ator cuts in on an existing call since relay Ci 
is then Operated from earth at armature 44. 
On any main exchange call, whether incoming 

or outgoing, it is possible for the subscriber to 
switch to the local equipment and set up an en 
quiry call while holding the main exchange call. 
This is effected by the operation of the push 
button, which unbalances the line and energises 
relay. M, relay. A remaining held. Relay Mat 
armature 46 completes a circuit for the two-step 
relay. K which first operates armature 64. So as 
to short-circuit. its upper winding. When the 
button is released, relay M. de-energises and re 
lay K. then energises fully over its two windings 
in series and at armature 62 prepares a circuit 
for fashing the Supervisory lamp, at armature 
65 closes a loop across the main exchange line 
to hold the connection, at armature 66 transfers 
the control circuit from relay M to relay L, at 
armature 67 initiates the operation of the visual 
alarm circuit, and at armatures 63 and 68 
switches the speaking leads to the local equip 
ment by way of leads 80 and 8. The Sub 
Scriber may then set up a local number by dial 
ling in the usual way. In order to reconnect 
himself to the main exchange line he again oper 
ates his push button whereupon due to the ener 
gisation of relay Mearth from armature 46 is 
extended over armature 66 to energise relay L. 
Thereupon at armature 69 relay, Kalso is made 
dependent on the earth from armature 46 and 
at armature 70 a further loop is closed across the 
line. When the push button is released, relays K 
and I both de-energise and the subscriber is 
Switched back to the main exchange line. It 
will be noted that the transfer operation can 
not be effected if the operator is connected to 
the line as the circuit is opened at armature 52. 

If a subscriber who has been connected to a 
main exchange line wishes to transfer the call 
he will operate his push button and then replace 
his receiver. The operation of the push button 
energises relay M as before so as to energise 
relay K and transfer the line to the local equip 
ment though in this case without useful effect 
since the subscriber replaces his receiver. Since 
relay B is now de-energised while relay K is en 
ergised, the trunk Supervisory lamp TL is flashed 
over armatures 62 and 39. The operator then 
comes in on the line by throwing the speaking 
key. SK and on ascertaining the wishes of the 
main exchange party transfers the plug to the 
appropriate line. When the original subscriber 
replaced his receiver, the previously mentioned 
circuit for relay P was completed so that after 
the predetermined time interval this subscrib 
er's relay CO de-energises and he is able to make 
a local call even if the operator has not yet 
replied. .. 

It will be seen that on an incoming call when 
allocking circuit is completed for relay. Ea cir 
cuit is also completed for the thernostat. T. 
Consequently if the call is not answered within 
the time limit of the thermostat, contacts 50 
are closed to energise relay B. This relay at ar 
mature 42 opens the locking circuit of relay E 
which thereupon de-energises and also the circuit 
of the thermostat which commences to cool. 
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When contacts 50 open, relay B is de-energised 
and all the equipment is restored to normal. 
The attendant's cabinet is provided with an in 

formation trunk to which access is obtained over 
the local equipment by dialling a particular num 
ber. This results in connection being made to 
leads 20 and 2 and ringing current applied 
thereover operates relay A2. This relay at ar 
mature 22 lights the lamp IL, and locks up over 
its lower winding. The operator replies by 
throwing the key IK whereupon at contacts 23 
and 24 relay A2 is de-energised and the lamp 
II extinguished, while at contacts 25 and 26 
circuits are prepared for relay. B2. This ener 
gises over its upper winding from earth at arma 
ture G6 and locks up over its lower winding in 
series with relay Di which performs the functions 
previously described. Relay B2 at armatures 27 
and 28 connects the incoming trunk through to 
the operator's headset and she may then supply 
the desired information. 

It may happen that the operator wishes to 
speak to a local party who is not entitled to main 
exchange service and whose line does not there 
fore appear in the jack field. This may be done 
over the information trunk which is seized by 
Operating key IK whereupon relay B2 energises. 
When the operator moves her dial switch DS off 
normal a circuit is completed for relay C2 which 
at armatures 3 and 32 connects the informa 
tion trunk to the dial impulse springs so that 
a connection may be set up over the local equip 
ment, 
... The Operator may also dial the main exchange 
equipment and it will be seen that if key SK is 
Operated, the movement of the dial off-normal 
will have the effect of energising relay J. . 
The rectifiers R.C. connected back to back 

across the operator's receiver are for the purpose 
of reducing clicks. 
We claim: 

51. In a telephone system; a plurality of sub 
Scrifiers' lines, a link circuit common to said lines, 
ineanS for connecting said link circuit to a call 
ing one of said lines to permit the extension over 
Said link of the desired call, and means respon 
sive to said connection of the link to the calling 
line for autoniiatically applying ringing current to 
Said calling-line to signal the calling subscriber. 

2. In a telephone system, a plurality of sub 
Scribers' lines, a source of ringing current adapt 
ed to be connected to said lines when same are 
called lines, a link circuit common to said lines, 
means for connecting said link to a calling one 
of Said lines to permit the extension over said 
link of the desired call, and means responsive 
to Said connecting of the link to the calling line 
for automatically applying current from said 
Source to said calling line, 
-i 3. In a telephone system wherein each of a 
plurality of substations normally has a ringer 
iconnected to its respective line, and wherein a 
Subscriber at any of said substations may initiate 
a call without disconnecting the ringer at that 
station, a link circuit common to said substa 
tion, means for connecting said link to the line 
'of a calling substation to permit the extension 
of the desired call over said link, and means re 

7. 
sponsive to said... connection of the link to the 
line of the calling substation for automatically 
'applying ringing current to that line to operate 
theringer at said calling substation. . . . 
...4. In a telephone system wherein two ex 
"changes are connected by an inter-exchange 
trunkline, Subscribers' lines terminating: at one 



4. 
of the exchanges, means in said one exchange 
for connecting a calling subscriber's line to said 
trunk line to enable that subscriber to make an 
outgoing call, and means responsive to said con 
necting of the calling line to the trunk line 
for automatically applying ringing current to 
said calling line. 

5. In a telephone system wherein two ex 
changes are connected by an inter-exchange 
trunk line, subscribers' lines terminating at One 
of the exchanges, means in said one exchange 
operated at times to connect said trunk line to 
a calling subscriber's line to enable that sub 
scriber to make an outgoing call and operated at 
other times to connect said trunk line to a called 
subscriber's line to permit an incoming call to 
be extended thereto, means responsive to either 
such connection of said trunk line to a sub 
scriber's line for automatically applying signal 
ling current to that subscriber's line, said cur 
rent being of the same character whether said 
subscriber's line is a calling or a called line. 

6. In a telephone system, a local exchange, 
Subscribers' lines terminating at said exchange, 
means in the exchange for completing local con 
nections between said lines, an operator's posi 
tion having a jack for each of said lines, a trunk 
line incoming to said position from another ex 
change, a plug for said trunk line at times in 
serted manually by the operator at said position 
into the jack for one of said subscribers' lines 
while that line is engaged in a local connection, 
and means at said position thereafter responsive 
to the release of said local connection for trans 
mitting ringing current over said one subscriber's 
line. 

7. In a telephone system, subscribers' lines 
each having a jack, means for making said lines 
busy when same are engaged in calls, a link cir 
cuit including a plug adapted to be inserted in 
the jacks of wanted subscribers' lines, means in 
said link circuit normally effective responsive to 
such insertion of said plug, a wanted subscriber's 
line to transmit ringing current over that line, 
said first means rendering said last means in 
effective if the wanted line is engaged in another 
call and said last means then responsive to the 
wanted line becoming idle after said connection 
of the terminal therewith to transmit the ring 
ing, current over said wanted line. 

8. In a telephone system, a calling line and a 
busy wanted line, a jack for said busy wanted 
line, a plug inserted into said jack While said 
wanted line is busy to prepare a connection there 
to from said calling line, and means responsive 
to the Wanted line thereafter becoming idle for 
transmitting ringing current over said Wanted 
line. 

9. In a telephone exchange, an operator's p0 
sition, subscribers' lines appearing at Said posi 
tion, a trunk line, incoming to said position from 
another exchange, means including a plug and 
jack at said position operated at times to con 
nect a calling one of said subscribers' lines to 
said trunk line to permit the extension of an 
outgoing call, a slow to operate relay, means Op 
erated over said calling line after the call is ex 
tended, means controlled by said last means 
thereupon to commence transmission of impulses 
to said slow relay to operate same after an in 
terval, said relay effective upon operation to dis 
connect said calling line from said trunk line, 
said second means at times operated over said 
calling line during said interval to initiate an 
other call, and effective at such times to prevent 
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said operation of said relay, thereby to permit 
the extension of said other call over said trunk 
line before the disconnection of same from said 
calling line. 

10. A telephone exchange as claimed in claim 
9, having a disconnect signal at said Operator's 
position operated by said last means only if said 
other call is not initiated during said interval. 

i1. A telephone exchange as claimed in claim 
9, and having automatic. Switches normally ac 
cessible to said subscribers' lines for the exten 
sion of local calls, means for blocking said call 
ing line's access to said switches during said out 
going call, and means controlled by the means 
operated to terminate said outgoing call for 
unblocking said calling line's access to said 
SWitches after said interval. 

12. In a telephone system wherein calls are 
extended over automatic switching equipment, 
subscribers' lines, a link circuit having access to 
said Switching equipment, means operated at 
times to connect a calling one of said lines to 
said link circuit to permit the extension of , a 
call over said automatic Switching equipment, 
means operated over the calling line after a call 
is extended to transmit a release signal to said 
switching equipment, timing means normally 
Controlled by said last means to automatically 
disconnect said calling line from said link circuit 
a predetermined interval of time after said trans 
mission of the release signal, said interval being 
of not less than two seconds duration, said sec 
Ond means at times controlled during said in 
terval by said calling. Subscriber to initiate an 
other call and effective at such times to render 
Said tinning means ineffective to disconnect said 
link from the line, thereby to enable said other 
call to be extended over said link before dis 
connection of same from said calling line. 

13. In a telephone system, a subscriber's line, 
two paths individual to said line over which con 
nections may be extended from said line, means 
for completing a connection over one of said 
paths thereby to extend a call from said line, 
means operated over said line by the subscriber 
when he desires to terminate said call, timing 
means associated with said connection thereupon 
rendered operative by said last means, means 
normally controlled by said timing means to re 
lease said connection after an interval, said sec 
Ond means responsive to an operation by said 
Subscriber during said interval to prevent, said 
last means from releasing said connection at the 
end of Said interval, and means responsive to the 
same operation by said subscriber after the end 
of Said interval to initiate a call over the other 
of said paths. - 

14. In a telephone system wherein automatic 
SWitches may be controlled by calling subscribers 
to extend desired connections, an operator's po 
sition, subscribers' lines each having an indi 
Vidual jack at said position and each having ac 
cess to said switches over an individual path in 
dependent of Said position, a link circuit at said 
position having a plug adapted to be inserted into 
the jack of any of Said lines to complete a con 
nection thereto from said link, means in said link 
operable over a line when said plug is inserted 
into the jack of that line, timing means ren 
dered operative responsive to an operation of 
Said last means, means normally controlled by 
Said timing means then to release the connec 
tion to said line after an interval of time, said 
first means responsive to an operation by the 
Subscriber during said interval to prevent said 
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last means from releasing said connection at the 
end of said interval, and means responsive to the 
same operation by said subscriber after the end 
of said interval to initiate a call over the indi 
vidual path for said line even if said plug is still 
in the jack for that line. 

15. In a telephone System wherein automatic 
Switches may be controlled by calling subscribers 
to extend desired connections, an operator's po 
sition, Subscribers' lines each having an indi 
vidual jack at said position and each having 
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access to said, Switches over an individual path 
independent of said position, a link circuit at 
said position having a plug adapted to be in 
serted into the jack of any of said lines to com 
plete a connection thereto from said link, and 
means controlled over a calling one of said lines 
for at times Seizing a SWitch over said path while 
said plug is in the jack for said calling line. 

SMART SAMPSON MICANDREW. 
CLEMENTE MIGLASSO. 


